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^ (57) Abstract: Compounds of the general formula (|), which exhibit selective muscarinic M 3 receptor antagonism, little have side 

O effects, and are suitable for administration by inhalation and useful as therapeutic agents for respiratory system diseases or the like: 

fs| (l)wherein A is a group of the general formula (ao) or (bo): (ao) (b 0 ) Ar is aryl or heteroaryl, any of which may be substituted; B 1 

O and B 2 are each an aliphatic hydrocarbon group; R 1 is fluorinated cycloalkyl; R 2 , R 3 and R 4 are each lower alkyl, or a single bond 

Q or alkylene, any of which is bonded to B 1 , or alternatively R 2 and R 3 may be united to form alkylene; R 5 and R 7 are each hydrogen, 

J£ lower alkyl, or a single bond or alkylene, any of which is bonded to B 2 ; R 6 is hydrogen, lower alkyl, or N(R 8 )R 9 ; and X* is an anion. 
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bn) mvmzmmmr^y ■,mz.\z\Lvv>. a-vu-kts.; tru~xx 
tfnux ;i^xx *yux -fy*y 'J>^ii75>^itf^ti5. 

aflr, (i i-d he;uc&lt. i^~i§ 
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— (I I - 2 ) 
Ar O 
II 

— c — o — A pa1 



HO 



( "-2 ) 



K*K A p a 1 J35£ (a p01 ) 

— B 1 — NH 

/ (a P oi) 

R 40 

tlZtt&QlXWtiD&t* ( I V) 

L 1 — R 31 — L 2 (IV) 

h^umt, ^n^nmiLLT, mm*M*L, R 3i \mmm?% 

tttsasmrtfcio, (1-2) 



HO" 



Ar O 

II f R 31 

■C-O-B 1 - (I"2) 

R 40 



k«k Ar, b 1 , r\ r 3 \ R 4o RTfx-\mm<DMi*&m?z>] rmzn 

(I 1-2) X%&n%%&®<D ri£j tLTtt, tWBfijg& 1 
(I I-D ©4StPI«©46*^-r<5c:t^**. 

-I85t (I 1-2) T*$tl*ft:^<»Xtt-€-oa[i:HeS (IV) 
ft^«fc©»Stt, I9ia«i6ftik:*^-«K (I I — 1 ) 
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(I I - 3) 



HO- 



Ar O 

— C — O — A pb 



(11-3) 



R 1 



A pb «:£ (b D0 ) 



— B 2 — NH 

/ (b p o) 

R 5 

10 -«$n3X£ici*U Ar, B 2 , R^^R^iMIB^it^^l-^] 

nz>fc&mx\zt(DiM.t, (v) 



R 6p 



(V) 



R 70p 



[5£»K L 3 te«S£;g»L ; R 6p «tK^II^ fi»7;i/+MXU-N (R 8 
15 7;TO5f*l ; R 8p RtfR 9p «, *tvetW$LLT* TS/S^lXfcM' 
\t*0Mt&KJ&i£-&. (VI) 



HO- 



Ar O R 6P 

ii , A. 

— C— O — B ■ — N 

/ \ 



(VI) 



R 70p 



[5£»K Ar, B 2 , R\ R 5 , R 6p RrjCR 70p «B&fH©S»^-rS] T3l£ 
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-3) 



HO- 



Ar 0 R 6 

■C— O— B 2 — ^ N ^ (1-3) 



R # R 70 

-« (I 1-3) , (V) X» (VI) Tf**n*ft^fc© r^j ^LT«, 
ttB»«* l (I 1-1) o«fcW«©«*«w-r«C2:*!T* 

«OAPy>K^;«*^ h ^>g| % Xh*S^ ^D#*->* % 

r75/axr*-f5ya6©ftwij thru, m*.tt*>vn& % v-*b* 
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ttis1MVtf-frm ; WX\* V U ;* 3MWv U tert- f7fr a J* v 
p-^PD^>yiJ^>S, o-- hD^>> J U7 i >S^07^;U=t i Ux>* ; 

-jR^ (i 1-3) •v%iEnz>4t&®x\z : £<Dm.t-m: (v) T^sns>ft 

^tlX&^i&iOSf&fclU SI^ 4b£#J (I 1-3) X&^Oill^WCftb 
T, (V) 1 ^l/H^J^k ^*L<«l~2 ; E;i/ffl^T, 

15 (MR h; r s d h >#ffitt»«t, x«^-n s os^m««mfiHr e, 
Rfcumz. -7 ot:~s^^v^^©M, ^t<«-2o , c 

~1 0 O^T^. 

iiiiti/td imesfittiic«(t^b^ (i i — i ) 

(V) 

25 CI 
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^(ii-3) omm<t&m*tem?zti£i& ssss (i 1-3) <omm 

G®£. ikG® (v) omtzmnmzi io«^TB6:s*«:t«tifcjf 

£L<. (I 1-3) OifiSffiffltStftt, «^(I*(t5IIM 

E*f*7«, »*©*fflfcfrK (VI) T?*£ttM3<&«Xtt*©ifc 

««a£©i»5fefett, ^i«n©iiRtfi6f|^i (1-3) ©ftjett^fc 

y * • v->-fe^x (Protective Groups in Or 
ganic Synthesis), T. W. ^U-> (T. W. Gr e ene) 
IF, John Wiley & S o n s& (1 9 8 1^) ^fcffi8©2rjSXt* 

emro. o i ^^jbh©^ 0^L<«hU7;^n^ ^ mtm. 

— «5C (VII) 



HO- 



Ar 0 

— C — O — A pb1 



(VII) 



i 



B 23 -NH 



N 
H 
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HO- 



Ar O n 5 
— C — O B 23 -N 



(1-4) 



k N' R 6 



[5£4», Ar, B 23 , R\ R\ R 6 WR 7 MJMIH©m^Wr^] 
10 (VII) T^^tlS^tl© riftj tLTtt, KIHSBifelfc^^S 

ib'&'ft (i i-i) oi&£mm<Dm.*mmTz>zttfr%% 0 

— «6S (VII) T^$n§jb^©S7cM^tt, 0H*.J#ftW¥ 1-1289 

£jfc*7&, ®^©Ma^fxVi, d-4) -c^sns^ftxttfo 

±B©#&K:«k?msnfcHK5£ (I - l) , (1-2), (1-3) %L< 



20 
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(i-i) xri (i-2) T^^ns^ijox-Tt^n^^t; 

5 (1-1) Xtt (1-2) TSSftS^ftiSJMI^^^^^^ 

(1-3) %L<1* (1-4) TH$tl^t^««^©^«, flffcfc 

10 £ JSM-^^J^©^^ &fr 5 H £ pf^T*^> 0 

-*5* (1-3) Xtt (1-4) T^HtlS^^ -eotiiTWs 

±fB©Jj|©^JfcSrStbTtt, WKHKt (1-3) Xft (1-4) 

«©:£T?Jfia LfcBf S©<fc^»©«[*»mf 5#i*«fc&J*tf 6 fts„ 

■HW(II-l), (III), (II-2), (IV), (II-3K 
(V) X« (VII) TSftSttSfcafcHU HfclittJRfifcJflV***, 

»IH«©^ [HBE^MWO 9 8/0 5 64 1 g^lWO 9 9 

/4 0 0 7 0^«, iMWO0 0/3 1 0 7 8^&fg, T>W>t- • 
5-"f>^>3t;hlT^> 3 >(Angew. Chem. Int. E 
d i t. ) , 6#> 5 6 6K (1 9 6 7*J0 ; $s>±r4y9 . 3?^-^ 
aXSyn t h. Commun. ) , 25*, 8f, 1 1 73K(l 99 5^) ; 
m. 27m. 14^ 2 3 9 31 (1 9 9 7^) ; . ^-y . 

25 -*-5*MJ- (J. Org. Chem.), 5 2*. 1 7 0 01 (1 9 8 

7m ,m, 5 7m, 24 9 7H (1 9 9 2^) Xttcn&O^fefclp 
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HO- 



Ar O 



■C — O — OH 



HO — A pp 2 



HO- 



Ar O 
II 

— C 



— O— A pp 



HO- 



Ar O 
II 

— C- 



•O — A p 



(«) 



[5£«f> A pp &5£ (a p0 ) Xtt (b DOo ) 



P 0 p' 



— B 1 — N^ R2 ° 



— B 2 — N' 

/ 



.R p 



/ (a P o) / (bpop) 

R 40 R 

Xli7i-JH0y^ DTMW^SSJ: OS*? 
$tl5iM^LT^Tfei«7;WH«L ; A', Ar, B\ B 
2 , RK R 5 > R 20 RtXR 40 «MI3OjKft$^r1-^] 

io tf, hhss (id T^sns^ttti, -jfi^iT^sns^^js^ttxtt* 
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mtv, mm\z£ d mit&m (D&mmmikTz z h \z& o mmtz z. tire 

-IW (I I-l) , (I 1-2) Xtt (I 1-3) -C*3*l*fc£fttt, - 

^09 8/0 5 6 4 l*'£nmi0*&\Z£-oT%ZZtifii;ZZ. 
tDVtf-^M 5^/-;K N, N* -^^^D^^^^5H, l- 

;i/**>^ i ^;pf3Mtr i ~ 5 l < a i ~ 2 ^©tteart trs z. t 

>, ^>i?>, h;pxx ^dd^>, Wc^vy, ^dd*h, egi& 

25 £7^ h\ ^^>^W*bV». 

sj&is&fcL a«, -7 otj-sjKfcwviSjWicDiij*, ^t<(i-2ot 
~io otr?&5. 

sotw, 5 7 a m, »s l < \% 1 0 m~ 2 4 . 



WO 02/04402 PCT/JPOl/05987 

29 

5 >, N-^JUf^U^X N, N-^^l/7^>JX 1, 8— 

□ [5. 4. 0] C7>-r*-7-X> (DBU) , 1, [4. 
3. 0] 7^-5-X> (DBN) •©*3Wttlfc75>;mtfKUS?X 

4-^^75/ tfu^x tfnux ;i/5P>>>, *yy>, -yv4vu>^ 
fc-rs*^ a«75/aixtt-f «:> 7$ /£xfcH 

15 75/a^fcH3/a^£«££LTtt, MfBm^3{Cfe«cbfc^®S^^ 

£j«7&> sarong sitk -«j.TS$ns^^©a4^st#'5 

20 DZ.£\z&r>, (II) O^^SlSliifSJlt^T^S. 

Sfc, ±!2l5l3gfefc2pi;T, HRSC (I I) <DA*\z&VZ>RK R 20 Xi$R 4 

o \zmm?z&tf7kmm¥i!$>z<b&®*mmvtc'&, mt&mz? ^-)m& 

ix^o7;P+;p^6^*»«fco^$n*iBtftSswbTv>Tt) < fcVi'ja»7 
25 ;wi/»^#AT^^ifcctoTfe-^ (in T*$n*<t:-&«i*»5S"r5 

±IBiI7;^JH©iA^tt, (I I) <DA»\z&VZRK R 20 
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^h><h^S7C^T^y<kSJs5fc#-r^ Xtt (b) 75/*XfcH5/S© 
R 45 -L 4 fi 

$*i*ft^*t*Sj6$-a:*2:ifc«fcO, (I I) T»sn5ft^«i©5 

r 4 4 © r 7 x -> # d t;p*;i^&&> 6 £ s » «t D aiR $ nzmmmz 

I@ (a) fl&ttS^r h >Xte7^xh K<h©M7G($75 yitKJ&U. 

Mtii %j-3 o"c~^2 o oic, 'j?£u<fcMSot:H9i o ot: 
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fcffitt£0»S4tfSSJBV>*)8\ XWJA.«A7^^A-Ki«li, 7*-x? 

i ^;Kc^bT, i ^-iami^k »*u<tti-i o^t-rs^t^ 

09A.fi£HJ;WP7$X hUx^PT^X N, N-^V^DWHW 

N-^fHWJX N-pWPtfDU^X N-^SMPfcWJ^X 
N, N-^W-'JX 1. 8-^71fe^^D [5. 4. 0] ^y^rtl- 
15 7-XXDBU), 1, 5->*7lftfS/#a [4. 3. 0]/^- 5-X>(D 
BN) *0»3»»i!r*75>:«^H:t!US?X 4-^^75/tfU^X 

trnux -fy+;'j>i©MT$>W5n, # 

i:n, N-^y^Ptf;px^;i/7^x ftK*U^A)W*bv». 

20 #*b<ttl~l O^t-r* 

^•tJ->^©x-T-;Hg ; "O-tfX h;WxX ^PD^>ifX 3^>k>^© 
; ^^x;^^->H, N, N-v^MO^^ h\ 7 
•fe hx h U;k ^U-^^U >m h <J 7$ H«0*^D h >tttttt»flE, Xtt 

25 -en^©a^^^tf^n§. 
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HO- 



Ar O 
II 

— C — 0 — OH 



HO — A pb1 



HO- 



Ar O 
II 

— C- 



■0—A pbl 



(VII ) 



n«> hrs; (vii) Ti^nsft^tt, -«Kj^Tf^$ns*;p#>»x 
Kmmsmftt-®ft£Tm2nzfc&®t<DKm\zmvTft? z. tafi-v&z. 

^Wfc »IB«©^ [1MWO9 8/0 5 6 4 1f^ SRSE^BB 
WO 9 9/4 0 0 7 0^$g, 1HWO0 0/3 1 0 7 8^-^ 

- 1 2 8 9 7 o^a«#jB] jutttuzmvzjsm, $>z>wtmmm • 
fcBHirr cit^bts c t ici; 19 w&t z> z.t&-?% 
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So 

5 A-yiJ-^ (Hargreaves) [Br. J. Pharma 

col., 1 0 7#, 4 94-5 0 11 (1 99 2*£) ] *&&LTft?fzo T 

79- (Receptor Biol ogy&§£) . 0. 2 nM [ 3 H] -N- 
(84C i/mrao 1, New England Nucl 
10 earS) M»|j5 0. 5m 1 ©5 OmM h UX-fE 1 OmM M 
gCl„ ImM EDTAM (pH7. 4) mi (Iil2 0-2 5t) , 
1 2 0^>+a^-MW7X7^H- (Packard 
)V?-7U-b GF/C) TKSIfiilU lml OfclfcVtcbVZ-mtKy 

yT--v4®m&Lfc 0 7^)i?~-&5 oxmimmn&Wi, yy^v—*?- (p 

15 ackard T-T ^Dy>f0) *1M?lT7 J )V9-\Z®Mhtz. [ 3 H] -N 
- (Packard by7t>^yb) T»Lfco fc*3 [ 3 H] -N-pWP 

LTj£*bf£ 0 *%w<k&®o2±x%vyg®mztt? summit*. ^yR 

20 (Cheng and Prusoff) [B iochem. 

Pharmacol., 2 2t, 3 0 9 9-3 1 0 81 (1 9 7 3^) ] fcfi£o 
^i&>J#>KT?&3 [ 3 H] -N-^fM3^75>0^M5O%W 
T^^b^©^ (IC S0 ) ck^^ffib^ll^ (Ki) \z£V%Ltz 0 





mm 




Ki(nM) 


m 2 /m 3 


m z 


m 3 




29.1 
4.76 


0.425 
0.079 


68.5 
60.2 



25 ±.m^l\Z7TC?^frz>Wt>frt£&o\z. $fg§g©fc^teAX;*jll>m 2 g 
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A^^J U >Sgflcfe3taife (in vitro) 
2ttOW*»*ft^^Viff-3&. SD*tttt7y h (300~500g) SJKJi 
(95%0 2 , 5%C0 2 I^, 3 2X:) nmfcLtc~?tr*X i gmzmMMJ]0. 

s gizx^Rmzmrnvrco mmtmmm^TmmLft. 3 o^riwt 

*;i/A'n-;i/ (l. 7nM~3 6mM) §Ig^^3fffiiliT^i 

*m<omwim i o o % tVT&vrc. ^mnoi^mmmz^mmR^m 

*St»j£tt#fefcfl!Viff-Dfc. SD»7^ h (300~500g) 

*«0H#«KD«**^b^. «*£5ml ©^l^X-^if^ h^*^ 
(95%0 2 , 5%C0 2 ®m, 3 2t:) T?*fcbfcT^Xffrtfc, BJSBlRrtl. 
0g> fcjhHBAO. 6g{£T!»Lfc. «*©3B#««RttfclBftL&. 19$m 
mtLfttik, 1 0- 4 M<D7j;i,;tn-jPfcJ;D 2 0JK^i±, 2|sia©*;PAn 

flfr^&^Ufca^fc. veh i c 1 e*SVitt«»fl:^SS#U» ^-©2 
0»6AM3-^ (1. 7nM~3 6mM) £ 3te/B«T?*»ftlcJg#U 

o%i:bT^bfe. &mfc&®mm\z£%%mRm&im<Dis7h<Dnmfr$. wl 
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m ±2M>%&&gmmm vitro) 



K B (nM) 



M 2 /M 3 



9.6 
10.6 



0.044 
0.21 



218 
50 



±ra2 \z^~?u&frt>wt>-fris.£.o\z. *mw<Dfc£m$£>bmM 2 £ *)% 

5 U >M , g^#:J£in;iagfe (in vivo) 

i) m&^ztz&ft&n&^amftM (®a&#) 

2~36drfl» (10-1 5 kg) 0itttt*-^;W^^fflbfc. ^>hAMHf 
10 (3 Omg/kg) »JRF«3fi!4-K:«tOJffB^, ^*no.-U*Jf ALL 

#»:RSBj&*£JtL&&fc» 7Xh#77 (TCK-6 100H, ^iXht) 
Ml* 3Hzt->WH ^3>ffifc«fcS^*«-3U>KAgf5gtt«Sffofc. «AR 
^©p<+rn U ^S&i^JcfcT, 4 0 0 0 0yg/mU!9l^2 0 0 0 
0, 10000, 5000. 2500, 125 0, 625, 312. 5, 156, 
15 7 8/ig/ml ©1 0KBcD*gK:*&f?Lfc. d©p<+rn U >M£7* 

7+©*:/5K1f- (M £/HV>, fiiSiDl^BfoRAS*, P?M 

20 2£^glJL£o 

tttt&tt (lmg/ml) ©KA«!#tt, ^>h/t;i/t*^-;U»T (3 0m 
g/kg, i. v. ) , 7Xh^7 7CD^^-f1f-^fflViTl O^ffofco 
»AS#5#Rtf4l#HlglC, pi^3U>®ASI5gtt»SfT^ 

25 iH7&, ^fcEHtSii-Tj&^fflSLfc. 
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**fc^©«ff£«KfftB (shift*) it, JfaS«fcD*fcfc. 

3 fc^-r. 

shift® = ■ _ 



^3 ^fctettafiy^tegffeffl 





shiftffi 












>30 


>30 


5.8 




>30 


>30 


3.9 
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mmu tit i< ; M^«yo m xu^^j, & 
T^w^^t^T?^§„ m.^mmt, mm\z7kx\m<Dm%ui&mz® 

io m&iz£oTitMWM^&&mz<£m-zs-&Th£\,\ 

xmrnrntrz z.ttfn%, %mmA%mm%m\z7kx\m<nm%fcmmz® 

znzomMtt* *%w<D<k&y>}Z'£MM<D i . o~iooii%, #£u< 
is rai. o~6 onm%<D$\<gi'v^m-?%z\ ztizomnte. sfc, 

-JKKM fifcAlB&fcD, 0. l~100mg/kg 
20 £ 1 HRBfc#ttT, *&#38Pfi!-5©«£iaU 0. 00 1-1 0mg/kg£ 

25 bEM^tlSfcOTte&K 
. H«J 1 

4- ( ( (2R) - 2- ( (1R) -3, 3-^7;i/^D->^D^>5 1 Jl/) - 



WO 02/04402 PCT/JPOl/05987 

38 

CDgl) 

l-*5P;HMU^>-4-^;P (2R) -2- ( (1R) -3, 3->>y 

mu^^u<y^)V) - 2 - 1 Fn*->- 2-7i^x^/x- Y<d^$l 

lf^US?>-4--f;P (2R) - ( (1R) -3, 3-V7)V*Uz/?a^ 
5 >^;0 -2-kHD+y-2-7xZjH^i-M 7mg , JKftWAT 
^xkK (3 5%*^$) 0. O3m]0^^;-jHml«t &S^i;«e> 

3M^^;-M$0. 3m 1 ^MM.iZXMX> MUmiZX, 3 O^^Lfc. 
COM2) 

4- ( ( (2R) -2- ( (1R) -3, 3-y7J^Dy^D^>^) - 
2-kHn+y-2-7x^X^y^JP) -1, 
15 ^xi^A 7DSF©^ 

l-^^;i/^U^>-4-^;i, (2R) -2- ( (1R) - 3 , 3-i?7 

)\,*uisVu^yj-)V) - 2 - k Fn3->- 2 -7ix;h^/i- h i 8mg 

\z\ o%mtt*?-)i,-7th-bV)i>®mo. 5mizmmzTtoz., mmmz 

20 ^77^- [ODS-AQ 120-S50 (YMCftS) ] (Wl:fb 
^hHD7^>/7K=l/l) fcT*t©U ^MYL^l Tmgi&IWiL 

X H-NMR (D 2 0, 5PPM) : 1. 7 8-2. 3 6 ( 1 0 H, m) , 2. 
7 2-2. 8 6 (1H, m) , 3. 02 (3H, s) , 3. 04 (3H, s) , 

25 3. 1 8-3. 6 1 (4H, m) , 5. 0 4-5. 17 (1H, m) , 7. 4 0 
-7. 6 0 (3H, m) , 7. 6 0-7. 7 2 (2H, m) 
ESI -MS (m/e, (C 20 H 28 F 2 NO 3 ) + £LT) : 3 6 8 

4- ( ( (2R) -2- ( (l R) -3, 3-y7;i/^a^p^>^;0 - 
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2-fc:HP*->-2- (4-^5 1 ;U7x-;u) x.?;-y\,) - 1, 1 - 

k°^'J^>-4— f;U . (2R) -2- ( (1R) -3, 3-i/'7MD^ 
P^>3\>W -2-kHo+y-2- (4-^^;P7x~;i/) X^/X-h^ffi 

1 H— NMR (CD 3 OD, SPPM) : 1. 6 8-2. 2 5 (10H, m) , 

2. 32 (3H, s ) , 3. 12 (6H, s), 3. 13-3. 46 ( 5 H, m) , 
4. 9 7- 5. 0 8 (1H, m) , 7. 21 (2H, d, J = 8. 4Hz) ; 7. 

10 4 9 (2H, d, J=8. 4Hz) 

ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tLX) : 382 

4- ( ( (2R) -2- ( (1R) -3, 3-y7MDy^D^>^) - 
2-hHP^->-2- (4-(fx;i/7xx;P) x^y-ni,) -1,1- 
15 S^^H^US^frA yo^F 

tf^U^>-4— f;i/ (2R) -2- ( (1R) -3, Z-V?)V~*Uls>7 

p^>5W -2-kHP^~>-2- (4-ti-;i/7xx;u) x*/x-h£ffl 

20 1 H — NMR (CD3OD, <5PPM) : 1. 6 7-2. 3 3 (1 0H, m) , 

3. 14 (6H, s), 3. 16-3. 46 (5H, m), 5. 02-5. 10 
(1H, m) , 5. 25 (1H, dd, J = l. 8Hz, 11. 7Hz), 5. 

80 (1H, dd, J = l. 8Hz, 17. 7Hz) , 6. 73 (1H, dd, 

J = 11. 7Hz, 17. 7Hz), 7. 4 6 (2H, d, J = 8. 4Hz), 
25 7. 6 0 (2H, d, J = 8. 4Hz) 

ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + tlT) : 380 

4- ( ( (2R) -2- ( (1 R) -3, 3-v?7;^P'>^P^>5 1 ;l/) ~ 

2-hHa^>-2- (4-x^;U7xx;P) x^y-r;i/) -1, 1- 
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lf^U^>-4— i)V (2R) -2- ( (1R) -3, 3-y7MDy^ 

p^>^;0 -2-tHn^>-2- (4-if;v7i-;w x ^yx-h^ 

'H-NMR (CD 3 OD, <5PPM) : 1. 22 (3H, t, J = 7. 7Hz) , 
1. 6 0-2. 3 0 (1 0H, m) , 2. 64 (2H, q, J=7. 7Hz) , 
3. 12 (6H, s), 3. 09-3. 4 3 (5H, m) , 5. 02-5. 10 
(1H, m) , 7. 24 (2H, d, J = 8. 5Hz) , 7. 53 (2H, d, 
J = 8. 5Hz) . 

ESI-MS (m/e, (C 22 H 32 F 2 N0 3 ) + ,ht,T) :396 
^ 5 

4- ( ( (2R) -2- ( (1R) -3. 3-y7MDy^D^>^) - 
2-hKn^->-2- (4-7Mn7xz;i/) x^/W;i,) -1, 1 

-S^^H^U^XfrA 7D$H 

lf^U^-4— r;u (2R) -2- ( (1R) -3, 3-^y)V^a^ 
U^>^)1) -2-kHD+y-2- (4-7MD7X-JW 

X H-NMR (CD3OD, 5PPM) : 0. 8 0-2. 3 5 (1 0H, m) , 
3. 0 5-3. 2 0 (1H, m) , 3. 30 (3H, s) , 3. 44-3. 75 
(2H, m) , 3. 62 (3H, s) , 3. 9 5-4. 3 0 (2H, s) , 5. 
15-5. 25 (1H, m) , 7. 03 (2H, t, J = 8. 8Hz) , 7. 6 
8 (2H, dd, J = 5. 4, 8. 8Hz) 
ES I -MS (m/e, (C 20 H 27 F 3 NO 3 ) + t.LX) :3 86 

4- ( ( (2R) -2- ( (1R) -3, 3->>y)^n->^n^>^jU) - 
2-bHn^>-2- (4-7DD7i^) X^/^jlQ ^$/) -1. 1 - 
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fcWJ5»-4— OP (2R) -2- ( (1R) -3, 3 -V? )\s*Ui/2 

'H-NMR (CD 3 OD, 5 PPM) : 1. 6 0-2. 3 2 (1 0H, m) , 
5 3. 15(3 H, s), 3. 18(3 H, s ) , 3. 20-3. 5 0 (5 H, m) , 
5. 03-5.12 (1H, m), 7. 39 (2H, d, J = 8. 4Hz), 7. 
6 3 (2H, d, J = 8. 4Hz) . 

ESI-MS (m/e, (C 20 H 27 C 1 F 2 N0 3 ) + thX) :402 

10 4- ( ( (2R) - 2- ( (1R) -3, Z^22Jk^°k^S^k±M Z 

2-bFa^>-2- (4-^d^E7x-;U) x^y-oi,) - 1, l - 

t!^U^>-4— T;i/ (2R) -2- ( (1R) -3, 3-y7MOy^ 
P^>^;U) -2-kKo^y-2- (4-^D ; E7x-Jl/) 
15 . K ||« 1 t^O^feTffiabTSjS^^SfiJtb, &fi@#£LT*§fc. 
1 H — NMR (CD 3 OD, 5PPM) : 1. 6 9-2. 3 3 (1 0H, m) , 
3. 15 (3 H, s), 3. 18 (3H, s), 3. 22-3. 4 5 (5H, m) , 
; 5 . 04-5. 11 ( 1 H, m) , 7. 52-7. 62 (4H, m) . 
ESI-MS (m/e, (C 20 H 27 BrF 2 NO 3 ) + tbt) :446 
20 &ffiM8 

4- ( ( (2R) -2- ( (ir) -3, s-ityfrjruj/tfu^yj-M - 

2-hHD^->-2- (2-7PD7xZJV) J ^ )V) -1, 1 - 

tT^U^>-4—f ;P (2R) -2- ( (1R) -3, 3-^7;P^O^ 
25 D^>5MI/) -2-th'D^>-2- (2-7007irjW 

'H-NMR (CD 3 OD, <5PPM) : 1. 5 2-2. 3 2 (1 0H, m) , 
3. 0 4 (3 H, s), 3. 09-3. 45 (5H, m) , 3. 13 (3H, s), 
5. 05-5. 13 (1H, m) , 7. 29-7. 43 (3H, m) , 7. 76 
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- 7 . 8 0 ( 1 H, m) 
ESI -MS (m/e, (C 20 H 27 C 1 F 2 N0 3 ) + thX) :40 2 

4- ( ( (2R) -2 - ( (1R) -3, 3-^7;t^-n>^P^>5P;0 - 
5 2-kHD^>-2- (2, 4-S?7Mn7x-JP) J )V) ~ 

fc!^U^>-4 — OV (2R) -2- ( (1R) -3, Z-VV)\,*Ui/Z 

u^y^-)V) - 2-tHo^>-2- (2, 4-vy)i*u7x.-)\,) 

10 LT#fc. 

1 H — NMR (CD 3 OD, 5PPM) : 1. 7 0-2. 3 4 (1 OH, m) , 
3. 16 (3H, s) , 3. 17 (3H, s) , 3. 2 0-3. 5 2 (5H, m) , 
5. 06-5. 17 <1H, m) , 6. 93-7. 0 9 (2H, m) , 7. 68 
-7. 8 0 (1H, m) 
15 ESI -MS (m/e, (C 20 H 26 F 4 NO 3 ) + tUT) :404 

mmmi o 

4- ( ( (2R) -2 - ( (1R) - 3, Z-Vy)V^Ui/^U^y^-)V) - 
2-hKQ^>-2- (1, 3-^>^J^J-)V-5— nv) x^/<Jl/) 
j^y) -1, 1 -i^^Hf^U^xfrA 7a sh 

20 fcWj$>>-4--r;p (2R) -2- ( (ir> -3, 3-^;^a^ 
□^>^;W -2-kh'D^>-2- (1, 3-^>>/^^y-;u-5— i)V) 
x^/x-h£ffl^ «^jiiTO077fe-eMLT^S^^«u, ft 

'H-NMR (CD3OD, <5PPM) : 1. 6 7-2. 3 3 (1 OH, m) , 
25 2. 95-3. 50 (5H, m) , 3. 15 (3H, s), 3. 18 (3H, s), 
5. 01-5. 11 (1H, m), 5. 95 (1H, q, J = l. 1Hz), 6. 
84 (2H, dd, J = 0. 8Hz, 7. 8Hz), 7. 11 (1H, d, J = 
7. 8Hz) ,7.13 (1H, s) 
ESI -MS (m/e, (C 2x H 28 F 2 NO s ) + tLX) :412 
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mmm 1 1 

4- ( ( ( (2R) -2 - ( (ir) - 3, z-vy^uyjyu^yj-M 
-2-kFa^>-2-7x-W;-f;i/) *?)\,) -i, 

5 HAU> ? >-4— OM5P;l/ (2R) -2 - ( (1R) -3, 

1 H — NMR (D 2 0, a PPM) : 1. 52-2. 26 (11 H, m), 2. 
99 (3H, s), 3. 15 (3H, s), 3. 20-3. 51 (5H, m), 
10 4. 02-4. 22 (2H, m) , 7. 23-7. 42 (3H, m), 7. 58 
-7.6 8 (2H, m) 
ESI-MS (m/e, (C 21 H J0 F 2 NO 3 ) + tUT) :382 

mmm 1 2 

4- ( ( ( (2R) -2- ( (ir) - 3, z-^y)V^ru^^u^y^-)V) 
15 -2-fcFP^>-2- (4-^fji/7x-;i^) x^/-rji/) 

\Z«Vi»-4-'(JV*?)V (2R) -2 - ( (IR) -3, 
20 <h LTt#fc„ 

! H-NMR (CD 3 OD, <5PPM) : 1. 5 9-2. 3 0 (1 1H, m) . 
2. 37 (3H, s) , 3. 03 (3H, s) , 3. 20 (3H, s) , 3. 2 
3-3. 55 (5H, s) , 4. 15 (1H, dd, J = 5. 7Hz, 10. 8 
Hz), 4. 23 (1H, dd, J = 6. 0Hz, 10. 8Hz), 7. 23 (2 
25 H, d, J = 8. 2Hz) , 7. 53 (2H, d, J=8. 2Hz) . 
ESI-MS (m/e, (C 22 H 32 F 2 NO a ) + tlT) :396 

mmmi 3 

4- ( ( ( (2R) -2- ( (IR) -3, Z-Vyfyjrui/jru^y^fy) 
-2-fcFa*v'-2- (4-x^V7x-;|/) x^y^;u) *^)\,) 
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e*ys»-4— ovtrju (2r) -2- ( (ir> -3, 

5 

'H-NMR (CD3OD, 6 PPM) : 1. 2 1 (3H, t, J = 7. 5 Hz) , 

1. 5 2-2. 2 4 (1 1H, m) , 2. 6 2 (2H, q, J = 7. 5Hz) , 

2. 9 0-3. 4 9 (5H, m) , 2. 9 7 (3H, s) , 3. 1 3 (3H, s) , 
4. 09 (1H, dd, J = 6. 3Hz, 11. 4Hz) , 4. 16 (1H, d 

10 d, J=5. 7Hz, 11. 4Hz), 7. 20 (2H, d, J =8. 4Hz) , 
7.5 0 (2H, d, J = 8. 4Hz) 
ESI-MS (m/e, (C 23 H 34 F 2 N0 3 ) + thT) :410 

mmm 1 4 

3-X>H- ( ( (2R) -2- ( (1R) -3. 3-^7;i/^a->/7g^> 
15 -2-kHn^>-2- (4-^pd7x-j^) x^y-r;» ^y) - 

8, 8-^;i/-8-7^7by^n [3. 2. 11 7*n$ H 

3-X>H-8-7iftf>'^P [3. 2. 1] ^-^^-3 — T>»^ (2R) - 
2- ( (1R) -3, 3-y7MDy^n^>^) - 2 - 1 Fn*~>- 2 - 

(4-^dd7x-ji/) x^/x-h^^, mmmi tmmo^m^mmhx 

'H-NMR (CD 3 OD, (5PPM) : 1. 5 7-2. 3 2 (1 2H, m) , 

2. 5 6-2. 7 2 (2H, m) , 3. 0 6 (3H, s) , 3. 14 (3H, s) , 

3. 2 1-3. 3 4 (1H, m) , 3. 7 2-3. 8 2 (2H, m) , 5. 0 6 
(1H, t, J = 5. 9Hz) , 7. 40 (2H, d, J = 8. 8Hz) , 7. 

25 60 (2H, d, J = 8. 8Hz) 

ESI-MS (m/e, (C 22 H 29 C 1 F 2 N0 3 ) + tLX) :428 
1 5 

3-X>H- ( ( ( 2 R) -2- ( (1R) -3, 3-P7)V*U*s#n*> 
9)V) -2-hHD^->-2- (4-7 , D^7x-;V) x^/<;i/) Or**A - 
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8, 8 8 -77-7 lfv^D [3. 2. H 

3-X>F-8-71ft:>'^n [3. 2. 1] :*y-^-3 — ( )V (2R) - 
2- ( (1R) -3, 3-y7MDy^n^>fjW -2-tKo+y-2- 

'H-NMR (CD 3 OD, <5PPM) : 1. 75-2. 30 (1 2 H, m) , 

2. 5 7-2. 7 2 (2H, m) , 3. 05 (3H, s) , 3. 14 (3H, s) , 

3. 20-3. 34 (1H, m) , 3. 7 2- 3. 8 0 (2H, m) , 5. 07 
(1H, t, J = 5. 7Hz), 7. 55 (4H, s) 

10 ESI-MS (m/e, (C 22 H Z9 B r F 2 N0 3 ) + thX) : 4 7 2, 47 
4 

mmm 1 6 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3-y7MPy^D^ 
>3-)V> -2-bHn^y-2- (4-^^1/7x^1/) jl^/^QV) 
15 -l, i-v^^;i/bfn'J^nr>A 7d5K 

(3R) -fc!DUS»-3 — <)V (2R) -2- ( (1R) -3, 
MDy^7D^>5 : Jl/) -2-hHn+y-2- (4-^?Jl/7x^W X^y 

20 : H-NMR (CD 3 OD, 5PPM) : 1. 6 5-2. 3 0 (7H, m) , 2. 
31 (3H, s) , 2. 6 7-2. 8 2 (1H, m) , 3. 0 3 (3H, s) , 
3. 19 (3H, s), 3. 20-3. 34 (1H, m) , 3. 53-3. 88 
(4H, m) , 5. 44-5. 5 3 (1H, m) , 7. 20 (2H, d, J=8. 
6Hz) , 7. 46 (2H, d, J = 8. 6Hz) 

25 ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + tLT) : 386 

mmm 1 1 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3 -V y)V*U j/>7 
y±M -2-bh , D4 : y-2- (4-7MP7x-;[/) xff/-r;i/) ;r=E-» 



- 1 , 1 -vu-fryju u ^xfrA K 
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(3R) -tfD"Jy>-3-^ (2 R) -2- ( (1R) - 3 , 3~v>7 
MDy^D^>fjW -2-hFD*S/-2- (4-Wn7xr;w x* 

5 *H— NMR (CD 3 OD, 5 PPM) : 1. 5 2-2. 3 6 (7H, m) , 2. 
6 9-2. 8 7 (1H, m> . 3. 10 <3H. a) . 3. 2 1 (3H, s) , 
3. 04-3. 3 7 (1H, m) , 3. 54-3. 91 (4H, m) , 5. 47 
-5. 57 (1H, br) , 7. 02-7. 17 (2H, m) , 7. 57-7. 
6 9 (2H, m) 

10 ESI-MS (m/e, (C 19 H 25 F 3 N0 3 ) + tLX) :3 72 

mmm 1 8 

(3R) -3- ( ( (2 R) -2- ( OR) -3. 3 -S^Jl^PS/gq^ 
>?M -2-hKn ^>-2- (4-^DD7x-;i/) x^y-f;» g^) 
-l, i-s?*^;HfDU3?xfrA 7p$K 
15 (3R) -KDU$;>-3— (2R) -2- ( (1R) -3, 3-y7 
MuZ/ZXKy?)),) -2-tKD^>-2- (4-^DD7i-JW X^/ 
x-h£JBK ^*6SWlt^«©^-e4BSLT^jSfb^»S«jiL, 

1 H — NMR (CD 3 OD, «5PPM) : 1. 6 2-2. 3 5 (7H, m) , 2. 
20 7 0-2. 8 5 (1H, m) , 3. 12 (3H, s) , 3. 18-3. 28 (1 
H, m) , 3. 2 2 (3H, s) , 3. 5 6-3. 6 9 (2H, m) , 3. 7 0 
-3. 82 (1H, m) , 3. 84^-3. 93 (1H, m) , 5. 52 (1H, 
bf s) , 7. 3 9 (2H, d, J = 8. 7Hz), 7. 6 1 (2H, d, J = 
8. 7Hz) 

25 ESI-MS (m/e, (C 19 H 25 C 1 F 2 N0 3 ) + tVX) :3 88 

mmm 1 9 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3 -e^^g j^p^ 
y±M -2-bKn^>-2- (4-yp^E73:X^) x^ J W Jl) j^y) 
-1, 1 -v^^tfPU^XfrA 7P^ H 
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(3R) -tfD«J^>-3— i)V (2R) - 2- ( (1 R) -3, 3-z?7 
)V^rui/Cfu^y^)V) -2-tFD^>-2- (4-yn^7xr;i/) x^y 

5 1 H — NMR (CD 3 OD, SPPM) : 1. 64-2. 3 5 (7H, m) , 2. 
70-2. 85 (1H, m), 3. 11 (3H, s), 3. 17-3. 26 (1 
H,m), 3. 21 (3H, s), 3. 57-3. 68 (2H, m), 3. 88 

(1H, dd, J = 6. 3Hz, 13. 8Hz), 5. 48-5. 5 6 (1H, 
m) , 7. 5 4 (4H, s) 
10 ESI-MS (m/e, (C 19 H 25 B r F 2 N0 3 ) + t LX) :43 2, 4 3 
4 

mm® 20 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3 -j?7 fr^Uzs? P^s 
y^)V) -2-bKaty-2- (4-7MD7i^l/) x^/-f;i/) £f£vO 
15 -1, 1 -v^^I/bTD'j^xfrA >^n$K 

(3S) -kfDUv>-3— (2R) -2- ( (1R) -3, 3-y7 
)V-*Ui/2U^>^)V) -2-hHD^i/-2- (4-7M07i^W X^ 
/X-hMt^ ^»Jl^|Wl^©7jffiTMaLT^fb^^^j§L, MS 
Uifc. 

20 1 H — NMR (CD 3 OD, <5PPM) : 1. 5 7- 2. 3 0 (7H, m) , 2. 
68-2. 86 (1H, m), 3. 11 (3H, s), 3. 22 (3H, s), 
3. 13-3. 39 (1H, m) , 3. 51-3. 94 (4H, m) , 5. 4 7 
-5. 67 (1H, br) , 7. 03-7. 17 (2H, m) , 7. 57-7. 
7 0 (2H, m) 

25 ESI-MS (m/e, (C 19 H 25 F 3 N0 3 ) + tlt) : 372 

mm 2 1 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3 -^y)V^U^ 

y^)V) -2-b Kd^>-2- (4-^pd7xxjp) x^y-oi/) 
-1, l-v^;i/bfmj>?xfrA H 
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(3S) ( 2 R) -2- ( (1R) - 3( 3-i?y 

)V*ui,2u^>?)),) - 2 _ hHD ^ > _ 2 _ u-Zuuy*-)\,) 

5 'H-NMR (CD 3 OD, 6 P PM) : 1. 6 2-2. 3 0 (7H, m) , 2. 

6 7-2. 8 3 (1H, m) , 3. 11 (3H, s) . 3. 0 7-3. 2 7 (1 

H, m) , 3. 2 2 (3H, s) , 3. 5 3-3. 9 3 (4H, m) , 5. 4 6 

"5. 5 7 (1H, m) , 7. 3 9 (2H, d, J = 8. 7Hz), 7. 6 0 (2 
H, d, J = 8. 7Hz) 

10 ESI-MS (m/e, (C 19 H 25 C 1 F 2 N0 3 ) + <bLT) : 3 8 8 

mmm2 2 

OS) -3- ( ( (2R) -2- ( (1R) -3, 3-S?7^ D ^ n ^ 
-2-hKD*f/ - 2 - g^) 
-1, 1 -v^^b'aU^-^A ^g$K 
15 (3S> -b'D.Jy'>-3-^ ( 2 R) - 2 - ( (1R) -3, 3 -y7 

/Wn3/*n*>*; W - 2 -tFn^-2- (4-^t7x=*) X*/ 

*H— NMR (CDgOD, <5 PPM) : 1. 6 1-2. 3 1 (7H, m) , 2. 
20 7 0-2. 8 5 (1H, m) , 3. 11 (3H, s) , 3. 16-3.' 2 6 (1 
H. m) , 3. 2 3 (3H, s) , 3. 5 6-3. 8 9 (3H, m) , 3. 9 0 
(1H, dd, J = 6. 3Hz, 13. 6Hz), 5. 4 7-5. 5 7 (1H, 
m) , 7. 5 4 (4H, s) 

ESI-MS (m/e, (C 19 H 25 B r F 2 N0 3 ) +tLT) :43 2, 43 

25 4 

mmm 2 3 

4- ( ( ( ( 2R) -2- ( (1R) -3. 3-^7^D^p^>^;b) 
^;t/-l, 2, 3. 6-rh7b PPbfU^-frA __7~a$ H 
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1, 2, 3, 6-rK7t KPtf U> f >-4— fJM^ (2R)-2-((i 
R) -3, 3-^7;W*P^D^>^;W -2-tHo^y-2-7x-M 

5 1 H— NMR (CD 3 OD, <5PPM) : 1. 5 8-2. 4 5 (m, 8H) , 3. 
06 (s, 3H) 3. 07 (s, 3H), 3. 19-3. 48 (m, 2H) , 3. 
45 (t, J = 6. 3Hz, 2H) , 3. 89 (brs, 2H) , 4. 66 (A 
Bq, J = 13. 1Hz, 1H), 4. 71 (ABq, J = 13. 1Hz, 1H), 
5. 62 (brs, 1H) , 7. 22-7. 43 (m, 3H) , 7. 55-7. 
10 6 8 (m, 2 H) 

ESI-MS (m/e, (C 21 H 28 F 2 NO a ) + tlt) : 380 

4- (2- ( ( (2R) -2- ( (1R) -3, 3-^7;i/^-p->^D^>5 1 
)V) -2-hHa^-2-7i-^;^) X5M1/) -1, 1 - 

15 z?*?)V-l, 2, 3, 6-fb7k KatfU^xfrA K 

2- (1, 2, 3, 6-rh7t Folf U> ? >— 4 — f )V> X^JV (2R) 
-2- ( (1R) -3, 3-> ? 7;i/^P->^D^>5 1 ;i/) -2-bFD^Fv-2 

20 1 H — NMR (CD3OD, <5PPM) : 1. 5 0-2. 5 3 (1 OH, m) , 
2. 98 (3H, s) , 3. 02 (3H, s) , 3. 10-3. 68 (5H, m) , 
4. 21-4. 47 (2H, m) , 5. 04 (1H, brs) , 7. 23-7. 
5 0 (3H, m) , 7. 5 0-7. 7 7 (2H, m) 
ESI-MS (m/e, (C 22 H 30 F 2 N0 3 ) + tLX) : 394 

25 »2 5 

9- ( (2R) - 2- ( (1R) - 3, 3-^7MP^D^>^) -2 

-hKP*->- 2 -7x_;ux^ ^->-3, 3-v^;u-3-7y/ 

X7b'y7n [3. 3. ll y^-> 3-S?F 

can) 
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[3. 3. 1] (2R) _ 2 

- ( (1R) -3, 3-y7MOy^n^>fj|,) -2-fch*D^>-2-7 

3-71ffcf**D [3. 3. 1] /^-9-^;p ( 2 R) - 2 - ( (ir) 
5 -3, 3-y7JI/tDy7D^>^) -2-kh-n^>-2-7i-jH^; 

^7X7W?-eWl7D?h^77^ (Ki e s e 1 ge I ™6 0 
F 2 54 , Ar t 5 7 44 (tfrPftM) , ^DD^l/A/^^ J—)\,= l o/l) 

io -wtft&hr^mt-s®*. nammmtLx. «a± % oexo*) 

(IS 2) 

9- ( (2R) -2- ( (1R) -3, 3-y7MDy7D^) - 2 

-kKD*5/-2-7xrypx^y-f^) ^>-3, 3-^^-3-TV 

15 -7ky7D [3. 3. 1] ;±> 3-$?K©£j& 

3-^^-3-71flf^D [3. 3. 1] 7^- 9 -^;p ( 2R) _ 2 
- ( (1R) -3, 3->?7;l/^-D^^D^>^;i/) -2-h HP4 1 5>—2-7 

I^n?hif77^- (Al umi n i umox i de™60F 2 54 , Ar t 5 
713 e*;i^*fci3) , 7nD*;|/A/^^y-j|/=2 0/D tTMMT-5c 
tfccfcD^^^SiiU Oendo*) Oendo**) - 

S& Oexo*) Oexo**) -#:£^n^nM&«tlSS 

25 (9 e n d o**) -ft 

1 H — NMR (CDC 1 3 , 5PPM) : 1. 2 1-2. 3 7 (12H, m) , 
2. 3 7-2. 5 6 (1H, br) , 2. 5 6-2. 7 4 (1H, br) , 3. 
17-3. 33 (1H, m) , 3. 5 7-3. 8 3 (2H, m) , 3. 70 (3 
H, s) , 3. 72 (3H, s) . 3. 92 (1H, d, J = 3. 3Hz) , 4. 



20 
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27 (1H, dd, J = 9. 4, 13. 9Hz), 4. 35-4. SO (1H, 
m), 5. 42-5. 53 (1H, m), 7. 20-7. 42 (3H, m) , 7. 
5 0-7. 6 6 (2H, d, J = 7. 0Hz) 

ESI-MS (m/e, (C 23 H 32 F 2 N0 3 ) + <!:IT) : 408 
5 (9 exo**) -W 

X H — NMR (CDC 1 3 , «5PPM) : 1. 41-2. 43 (13H, m) , 

2. 60-2. 71 (1H, br) , 3. 10-3. 42 (2H, m) , 3. 3 
1 (3H, s) , 3. 42-3. 65 (2H, m) , 3. 60 (3H, s) , 3. 
9 0-4. 0 2 (1H, m) , 4. 54 (1H, s) , 4. 9 2-5. 0 0 (1 

10 H, m) , 7 . 2 2-7. 4 5 (3H, m) , 7 . 5 3-7. 6 4 ( 2 H, m) 
ESI-MS (m/e, (C 23 H 32 F 2 N0 3 ) + tLX) : 408 

mmm 2 6 

3-X^V- ( ( ( (2R) -2- ( (1R) -3, 3-^7MPy^n^ 

yj-M -2-bHD^y-2-7xr;i/x^y-f;i/) t±kl ~ 8 > 

15 8-5?*?)V-6-7V=.y\dzs#U [3. 2. 1] *2?> >^P$ P 

3-X^FV-8-7it*t:->^n [3. 2. 1] *9*-3 -4 JVtf-JV (2 
R) -2- ( (1R) -3, 3-y7Mny^D^>fjW -2-kl^D + y 

- 2 - y x-^x* yi-h^ffl v\ 1 £ra«0:£ffiT?j&g lt^SA:^ 

20 1 H — NMR (CDC 1 3 , <5 PPM) : 1. 5 0-2. 5 5 (1 5H, m) , 

3. 10-3. 40(1 H, m), 3. 24 (3 H, s), 3. 31 (3H, s), 

4. 14-4. 35 (4H, m) , 7. 2 0-7. 4 2 (3H, m) , 7. 50 
-7.65 (2H, m) 

ESI-MS (m/e, (C 23 H 3J F 2 N0 3 ) + tUT) : 408 

25 nmm 2 1 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3 -*?7)l*u ^2 P^ 

1 -y^^bfP'Jv'XfrA 7 / D$K 

(3S) -lfPU^>-3— f;M^;i/ (2R) -2- ( (1R) -3, 3 
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1 H — NMR (CDgOD, 5PPM) : 1. 60-2. 41 (9H, m) . 2. 
9 2-3. 4 4 (3H, m) , 3. 11 (6H, s) , 4. 2 2-4. 2 8 (2 

H, m) , 7. 2 7-7. 4 5 (3H. m) , 7. 5 7- 7. 6 7 (2H, m) 
ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + ttT) :3 68 

8 

(3 R) -3- (2- ( (2R) -2- ( (1R) -3. 3-3?7Jl,*P*» 

I, l ^l/faf A jf 

2- ( (3R) -tfDU^>-3--l» > ll,) ( 2 R) -2- ( (1R) 

-3, 3-y*7MDy^n<>^) -2-hKn+y-2-7x-jH^; 

15 vmtvxwt. 

' H ~NMR (CD 3 OD, <5PPM) : 1. 6 0-2. 3 0 (1 0H, m) , 

2. 38-2. 5 2 (1H, m) , 2. 99 (3H, s) , 3. 13 (3H, s) , 

3. 2 0-3. 3 8 (2H, m) , 3. 48-3. 5 6 (3H, m) , 4. 14 
-4. 25 (2H, m) , 7. 2 8-7. 42 (3H, m) , 7. 57-7. 6 

20 4 ( 2H, m) 

ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + ibT) :3 82 

9mm 2 9 

(3S) -3 - (2 - ( (2R) -2- ( OR) -3, 3-^tD->» 
a^>^)V) -2-bKD^>-2-7.Tz;njr^;p) g-^p x ^ Jt ,) _ 
25 1, 1 -v^^Jl/bfP'Jy-^A >^D$H 

2- ( (3S) -tfPU^>-3-^;W X** (2R) -2- ( (1R) 
-3, 3-y7MOy^D^>fJW -2-th*D^y-2-7x-JH^y 
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1 H — NMR (CDjOD, <5PPM) : 1. 6 0- 2. 3 0 (1 0H, m) , 

2. 38-2. 52 (1 H, m) , 3. 03 (3H, s) , 3. 14(3 H, s), 

3. 20-3. 38 (2H, m), 3. 48-3. 56 (3H, m) , 4. 14 
-4. 25 (2H, m) , 7. 2 8-7. 4 2 (3H, m) , 7. 57-7. 6 

5 4 (2H, m) 

ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tVX) :382 

mmm3 o 

(3aR, 6aS) -5-X>H~5- ( ( (2R) -2- ( (1R) -3, 
3 ->?7MPy^ P^>^;i/) - 2-hFn^y- 2 -?x— jKnff 7 ;i/) 
10 -2, 2-^^l/^^hKDy^nA>^ (c) tfDUfrA 17* □ 

$ H 

(3aR, 6 aS)-^^kh'ny^D^(c) bfn-;i/-5— f;i/ (2 
R) -2- ( (1R) -3, 3 -ityfrtUS/ZWO^V) -2-th'D+y 
-2-7x-;i/X^;x-hSl^, «^J1 «h|WI^©^TMbTgM^ 
15 ttSSSU £fiH#£bT*l.&. 

'H-NMR (CD 3 OD, <5PPM) : 1. 5 0-2. 2 0 (12H, m) , 
2. 68 (1H, t, J = 10. 6Hz), 2. 98 (3H, s) , 3. 02 (3 
H, s) , 3. 03-3. 45 (3H, m) , 3. 46-3. 58 (1H, m) , 
5. 41 (1H, t, J = 4. 5Hz), 7. 30-7. 49 (3H, m), 7. 
20 4 9-7. 6 2 (2 H, m) 

ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + ttT) :394 

2, 4-c i s-4- ( ( (2R) -2- ( (1R) -3. 3-P7MUj/ 
9U*>3-)V) -2-bHD^->-2-7 xXJl/X^ y -1, 1 

25 -v^5 1 ;i/-2-tiii;i/br^'j>?-C7A K 

2, 4-c i s-2-tr-;i/b!^Ui?>-4— f;i/ (2R) -2 - ( (1R) 
-3, 3-^7May^D^>^) -2-tFo+y-2-7i-JH^; 
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*H-NMR (CD3OD, 6 PPM) : 1. 5 3-1. 7 1 (1H, m) , 1. 
7 9-2. 2 9 (9H, m) . 3. 0 5 (3H, s) , 3. 10 (3H, s) , 
3. 14-3. 34 (1H, m) , 3. 4 6-3. 7 0 (2H, m) , 4. 06 
-4. 19 (1H, m) , 4. 99-5. 12 (1H, m) , 5. 59-5. 7 

5 0 (2H, m) , 5. 8 3-6. 0 0 (1H, m) , 7. 2 2-7. 4 1 (3H, 
m) , 7. 5 6- 7. 6 6 (2H, m) 

ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + iLT) :3 94 

mmm3 2 

2- ( ( ( 2R) -2- ( OR) -3. 3-j?7MD^P^) - 
frA H 

(2R) -2- ( (1R) -3, 3-^7;^D^P^ 

- 2 - h Ko+y- 2 - 7i-;h^;i- mmmitmm 

15 1 H— NMR (CD3OD, (5 PPM) : 1. 6 0-2. 3 0 (6H, m) , 3. 
03 (9H, s) , 3. 18-3. 49 (1H, m) , 3. 6 0-3. 8 0 (2 
H, m) , 4. 5 0-4. 7 0 (2H, m) , 7. 2 2 -7. 5 0 (3H, m) , 
7. 5 5-7. 6 8 (2H, m) 
ESI-MS (m/e, (C 18 H 26 F 2 N0 3 ) + tlT) :3 42 

20 mm 3 3 

3- ( ( (2R) -2- ( (1R) -3. 3-^y^u^u^y^) - 

3-7$S7u\£» (2R) -2- ( (1R) -3, 3-^7^D^D 
25 -2-tKD+y-2-7x-^yx-h^K MtMl&n 

X H— NMR (CDC 1 3 , 5PPM) : 1. 5 0-2. 3 8 (8H, m) , 3. 
0 8- 3. 3 5 (1H, m) , 3. 23 (9H, s) , 3. 5 5-3. 8 2 (2 
H, m) , 4. 10-4. 24 (1H, m) , 4. 3 0-4. 4 5 (1H, m) , 
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4. 82 (1H, brs), 7. 22-7. 42 (3H, m) , 7. 58-7. 

7 0 (2H, m) 

ESI-MS (m/e, (C 19 H 28 F 2 N0 3 ) + hL>T) :356 

5 1, 3-trans-3- ( ( (2R) -2- ( (1R) -3, Z-z?7)V* 
U-y^U^y^M -2-kFDt'>-2-7xZJl/X^/-fJl/) :fr^» 

1, 3 - t r an s - 3 -75 J v£ n??)V (2R) -2- ( (1 R) - 

3, Z-i?7)V*Ui/2U^>?-)V) -2-k^O+y-2-7i^H^;i 

io mmmi tm^o-^mrimvxmm^m^mmVs m&m&t 

'H-NMR (CD 3 OD, 6 PPM) : 1. 54-1. 7 1 (1H, m) , 1. 

8 0-2. 2 9 (5H, m) , 2. 3 2-2. 5 2 (2H, m) , 2. 81-3. 
0 0 (2H, m) , 3. 07 (9 H, s) , 3. 19-3. 4 0 (1H, m) , 

15 4. 28-4. 41 (1H, m) , 5. 06-5. 16 ( 1 H, m) , 7. 23 
-7. 41 <3H, m) , 7. 58-7. 66 (2H, m) 

ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + <!:LT) :368 
mffiW3 5 

1, 3-c i s-3- ( ( (2R) -2- ( (1R) -3, 3->?7JM-P'> 
20 #P^>5M1/) -2-hHatv-2-7x-Jl/X^7-fJ|/) jjPvj 
gjjjHJ2i£jkZ>^^A yp$ K 

1, 3-c i s-3-T5/v^py^ (2R) -2- ( (1R) -3, 
3 - v> 7 JM" P v P ^ >^)V) -2-hFn+y-2-7x xjux^ / X- b 

fcfllK H»Jl £H80£ffiT&3LTMfc£to£«jiU 
25 LTftfc, 

'H-NMR (CD3OD, 5PPM) : 1. 54-2. 24 (6H, m) , 2. 
3 2-2. 5 4 (2H, m) , 2. 7 2-2. 9 0 (2H, m) , 3. 04 (9 
H, s), 3. 12-3. 3 5 ( 1 H, m) , 3. 78-4. 0 0 (1H, ra) , 

4. 7 2-4. 9 2 (1H, m) , 7. 2 4-7. 4 5 (3H, m) , 7. 56 
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-7.68 (2H, m) 
ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + i:LT) :3 68 

mmm3 6 

(IS, 4 S) -4- ( ( (2R) -2- ( (1R) -3. 

(IS, 4S) -4-75y-2-^D^>r^ (2R) - 2 - ( (1 
R) -3, 3-^7JI/^D^D^>^;i / ) - 2 -kHD+y-2-7x-jH 

10 w^^tvxmc. 

'H-NMR (CD3OD, 6 PPM) : 1. 5 2-2. 2 8 (7H, m) , 2. 
6 3-2. 7 8 (1H, m) , 3. 07 (9H, s) , 3. 0 8-3. 3 0 (1 
H, m) , 4. 7 5-4. 9 2 (1H, m) , 5. 8 2-5. 9 1 (1H, m) , 
6. 3 0-6. 5 0 <2H, m) , 7. 2 2-7. 4 0 (3H, m) , 7. 5 2 
15 -7. 6 2 (2H, m) 

ESI-MS (m/e, (C n H 28 F 2 N0 3 ) + iLt) :380 

(1R, 3R) -3- ( ( (2R) -2- ( q R ) -3, 3-V~7)V*n^ 
ZU^>J-) V) -2-hKD*v-2-7:n-JlT^ ^y) 

20 >^)ihv ^jury^-VA yg^K 

(IS, 3S) -3-T$7^D^>^;i/ (2R) -2- ( (1R) -3, 

25 'H-NMR (CD3OD, <5PPM) : 1. 5 5-2. 3 0 (1 2H, m) , 
3. 0 7 (9H, s) , 3. 18-3. 3 5 (1H, m) , 3. 9 1-4. 0 9 
(1H, m) , 5. 2 5-5. 3 3 (1H, m) , 7. 2 5-7. 42 (3H, 
m) , 7. 5 4-7. 6 6 (2 H, m) 

ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tLX) :3 82 
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mmw3 8 

4- ( ( (2R) -2- ( (1 R) - 3, 3-y7Jl/tn^^g^>^) - 
2-bHD^>-2- (4-^DD7x^) Z.$J^)V) ttlS) -1, 1 - 
VJLf-fr M ^ U vX $ A 3 - v H 
5 (Xgl) 

i-x^;hmuv>-4— r;u (2R) - ( (ir) -3, 3-^7;^ 

D~>£D^>3MP) -2-tHD+>'-2- (4-7DD7x-JW X^/X- 

e^U> ? >-4— (2R) - ( (l R) -3, 3-y7MD^P^ 
10 >3MU) - 2-kh*D^>-2- (4-^DD7iZJW X^yx-h2 5mg 

15 7D"7h^77^- (K i e s e 1 g e 1 ™6 0F 2 5 4 , Art5744 (;*;!/ 

#*fc§g) , ^oo/Jn;1/A/^^/-;I/=i o/i) fcTJRtSSU 3EMfc##;£# 
(182) 

4- ( ( (2R) -2- ( (1 R) -3, S-y^tOv^O^^) - 
20 2-bHP4 1 >'-2- (4-7007i^JW X^y^jj/) -1, 1- 

^X^UtMUvX'y-A 3-vF©£j& 

1 -x^;ue^u> ? >-4— -OP- (2R) - ( (1R) -3, 3->f7;i/^ 
□ ->^D^>^;W -2-tKo+y-2- (4-^7D07x-JU) x^/X- 
h$37raHml tSItTiSib, 7 O-CTl 2l$H«#Ufc8k 
25 OStl^MfffiU «aE*^»ffl»JB^DTh^77^- (Aluminiu 
mox i d e™6 0F 254 > Ar t 5 7 1 3 (*)V91kU) , £OD*;i/A/* 
*/-;U=3/l) fcT««U *IMl4mg*WtLT#)fe. 

'H-NMR (CD 3 OD, 6PPM) : 1. 2 3- 1. 3 4 (6H, m) , 1. 
50-2. 30 (1 OH, m) , 3. 09-3. 57 ( 9 H, m) , 5. 04- 
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5. 12 (lH.m), 7. 3 0-7. 43 (2H, m) , 7. 5 7-7. 6 7 
(2H, m) 

ESI-MS (m/e, (C 22 H 31 C 1 F 2 N0 3 ) + tLT) :430 

mmm3 9 

( ( (2R) -2- ( (1R) -3. 3-^ 
7Mn*yjr Q^>^)1) D*~>- 2-7iZJH»M»l) 

dm) 

1- (^D^M^W e^U3?>~4->f;P (2R) - ( (1R) 
-3, 3-^y;p^-D^p^>5 i ;W -2-kFD^y-2-7x-JH^y 

K*Us»-4— (2R) - ( (1R) -3, 3-3>:7/WD**D* 
>^;W -2-kHD^>-2-7xZ;H^y X -h9. 3mgW^-^ 
1 m 1 ®miz, ^a^>MAJt,rkKlOmg, ^V^T^^^C^W 
15 b^7jc^k;vT7^«7^hU"7A^{bM^ (1 : 0. 5) 090. 3M**/ 

-;m«*o. BmieaaifcTjDA; nmnEfcT, 3o»ll 

fnYh^77^- (Kieselgel™60F 2511 Art 5 74 4 
(IS 2) 

l-^D^7^;M^-4- ( ( (2R) -2- ( (1R) - 3 , 3-5> 

25 -l-^^Utf^U^X^A 

1- (y^DA^M^W hf^Uv>-4-^;|/ (2R) - ( (1R) 
-3, 3-*?7)V*Uis9ui>m,) -2-tHa+y-2-7xz;H^; 
X-hfc3tffc*^;K). 3ml fc&fifcTfcfcU RlfltfcTl 2B#TO»b 
®8l©ra£«JEeSU M^M^l^n^h^7^- (Ki e 
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s e 1 g e 1 ™6 0 F 254 , Ar t 5 74 4 (*)V2ttM) . >7UU-fc)\,k/* 
?/-)\s=5/l) iZTzSTZTU*'?-&ftML, ^n^n3. 8mg (IBM 

ttftK) . 2. 8mg (Mm&mm vw&mmxt.XsTs wmtsmttm^ 

5 J H-NMR (CD 3 OD, 6 PPM) : 0, 7 5 - 2 . 3 1 (2 3 H, m) , 
2. 9 8-3. 6 7 (7H, m) , 3. 09 (3H, s) , 4. 52-5. 01 
( 1 H, m) , 7. 25-7. 45 ( 3 H, m) , 7. 59-7. 69 (2H, 
m) 

ESI-MS (m/e, (C 27 H 40 F 2 NO 3 ) + tVT) :464 

10 mu-mm) 

'H-NMR (CD 3 OD, <5PPM) : 1. 0 0-2. 3 5 (2 3H, m) , 

2. 95-3. 43 (7H, m) , 3. 06 (3Hx6/7, s) , 3. 08 (3 
Hxl/7, s) , 5. 00-5. 10 (1H, m) , 7. 3 0-7. 4 8 (3 
H, m) , 7 . 5 7 - 7 . 6 8 ( 2 H, m) 

15 ESI-MS (m/e, (C 27 H 40 F 2 NO 3 ) + tVX) :464 

nmu 0 

(3R) -l-5/gd'V/3 1 ;M5Sfr-3- ( ( ( 2 R) - 2 - ( ( 1 R) - 

3, 3-> ? 7;i/^-av^P^>^;p) -2-bKP^v-2-7x-;PX^/^ 

20 (3R) -bfDU^>-3— T;P- (2R) -2- ((1R) -3, 3-5?7 
MDy^D^>^) -2-th*D+i/-2-7l -;PX^ / X- h £/B V\ 

25 'H-NMR (CD3OD, <5PPM) : 1. 10-2. 3 0 (2 1H, m) , 
2. 80-3. 03 (1H, m), 3. 03 ( 3 H, s), 3. 03-3. 22 
(1H, m) , 3. 4 8-3. 6 2 (2H, m) , 3. 7 3-3. 86 ( 1 H, 
m), 3. 95-4. 10 (2H, m) , 4. 28-4. 40 (1H, m), 5. 
02-5. 65 ( 1 H, m) , 7. 22-7. 40 ( 3 H, m) , 7. 50-7. 
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6 0 (2H, m) 

ESI-MS (m/e, (C 26 H 38 F 2 N0 3 ) + iLt) :450 

1 H — NMR (CD 3 OD, 5PPM) : 1. 1 8-2. 30 (21H, m) , 
2. 8 8-3. 0 8 (1H, m) , 3. 38 (3H, s) , 3. 08-3. 42 
(2H, m) , 3. 7 0 -3. 9 2 (2H, m) . 4. 0 0-4. 15 (1H, 
m) , 4. 4 1-4. 6 0 (1H, m) , 5. 0 1-5. 14 (1H, m) , 7. 
21-7. 40 (3H, m) , 7. 5 0-7. 6 0 (2H, m) 
ESI-MS (m/e, (C 26 H 38 F 2 N0 3 ) + ^L,T) :450 

10 mum 4 1 

3-X>H - ( ( (2R) -2- ( (1R) - 3. HWOv^O 
-2-bKD»y -2-7x-;|/X^^) j-^Q -8— TV/DK 

(XS1) 

15 3-X>K-8— ryyDfcf;i,-8-7tflf^D [3. 2. l]^^-3 
(2R) -2- ( (1R) -3, Z-5?7n,*u*s9u*>m,) -2 
-fcKa^v-2 - 7x-JH^ 7 x- h 

3-X>K-8-71ftf^D [3. 2. 1] *9fi-Z-4JU ( 2 R) - 
2- ( (1R) -3, 3-^7JPtDy^n^>^) -2-tHD^>-2- 
7xxjl/x^yx-h2. 1 3 g07^y-;U5 Om 1 mm\zML. 7±h>l 

m 1 M^^ctbmmvrc7Km^7yt^m±hvoAtmmm(i 

0. 5) (DO. 3M^/-;WMft3 0mlft*jifcTftl^ (pJMSfcT. 3B 
25 ft, lSemi^D7^7 7 ^ (Ki e s e 1 ge 1™6 0F 

2 5 4 * 

Art 5 7 44 , ^DD*M//^y-^=l 0/1) \zxm 

(IS 2) 

3-X>K- ( ( (2R) - 2 - ( (1R) -3, 3-^;^O^p^> 
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J-)V) -2-t Ko^v-2-7x^;Px^y-r;i/) tti/) -8— fv^otf 

JU-8-^^;P-7V/-7t*^D [3. 2. 1] *OZ> ^D5H©^ 

3-x>F-8--ry^Dif;i/-8-7ifev'^o [3. 2. 1] 3-^-3 
— (2R) -2- ( (1R) -3, z--Jy)V^rui/^u^>^)V) -2 

5 -t Ko+i^- 2 -7i^JH^;x-h 2. 2 5 gKl 0%^t^;i/-7-fe 

hnHj;w**i omi ^mzxmx. wmmzx 1 sMfifc. #fffib 

fcfflttSttlfcU £Bfc£*9 6 3mg$imtLTS3lLfc. 

'H-NMR (CD 3 OD, <5PPM) : 1. 34 (3H, d, J=6. 3Hz) , 
1. 35 (3H, d, J=6. 3 Hz) , 1. 67-2. 28 (12H, m), 
10 2. 50-2. 73 (2H, m), 2. 81 (3H, s), 3. 21-3. 42 
(1H, m) , 3. 8 0-3. 9 8 (2H, m) , 4. 0 0-4. 19 (1H, 
m) , 5. 05-5. 19 (1H, m) , 7. 28-7. 50 (3H, m) , 7. 
55-7. 68(2 H, m) 
ESI-MS (m/e, (C 24 H 34 F 2 N0 3 ) + i:bT) :422 
15 «0!)4 2 

3-X>H- ( ( (2R) -2- ( (1R) -3, z -yy )V^ru^9 u^y 
fWj -2-bPD^>-2- (2, 4-^7MD7i^) X? J )V) * 
±y) - 8 --f V^P ejP- 8 - /^-7^7b^D [3. 2. 13 *0 
$y 7jg_5jf 

20 3-x>F-8-71ftfv^D [3. 2. 1] Or 9 9- 3-^)1 (2R) - 
2- ( (1R) -3, Z-VyiVjrui/yuoj-iV) -2-tFo^>-2- 
(2, 4-v7MD7i-JI/) I^;x-h$fflK 1 

1 H — NMR (CD 3 OD, <5PPM) : 1. 36 (6H, d, J = 6. 3Hz) , 
25 1. 70-2. 30 (12 H, m), 2. 54-2. 74 (2H, m) , 2. 8 
2 ( 3 H, s), 3. 12-3. 3 5 (1H, m) , 3. 84-3. 9 8 (2 H, 
m), 4. 01-4. 20 ( 1 H, m) , 5. 10-5. 21 ( 1 H, m) , 6. 
92-7. 10 (2H, m), 7. 68-7. 80 (1H, m) 
ESI-MS (m/e, (C 24 H 32 F 4 N0 3 ) + tlT) :4 58 
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mmM4 3 

3- ( ( (2R) - 2- ( (1R) -3, 3-^7;^D>>^P^>^jb) - 

5 3- (-O^)Uy^y) ?u\i)\, ( 2 R) -2- ( (1R) -3, 3-i?y 
)l^a^a^>^)i) - 2-kFD^>- 2-7xz^yi-h^K 

mmmi tmmojjmxmmrzctiz^mmit&mzmmv, m&mvtyin 

X H-NMR (CD C 1 3 , 6 PPM) : 1. 5 2-2. 3.0 (8H, m) , 2. 
10 9 8-3. 2 2 (1H, m) , 3. 08 (3H, s) , 3. 09 (3H, s) , 
3. 6 0-3. 9 0 (2H, m) , 4. 0 9-4. 2 2 (1H, m) , 4. 28 
-4. 4 1 (1H, m) , 4. 8 4 (2H, s) , 7. 18-7. 6 5 (10H, 
m) 

ESI-MS (m/e, (C 25 H 32 F 2 N0 3 ) + thX) :432 

15 mmm4 4 

4- ( ( (2R) -2 - ( (1R, 3R) - 3 -7J^P^ D^>^) - 
2-bKD^'>-2- (4-^DD7i^) X^V^fjtQ -1, 1- 

W)V>-4->(n, (2R) -2- (4-^DD7xZjW -2- ( (1 

20 R) - 3 -y)V3ruz/>7u^>^)\,) -2-t Kn^vx^yx-h^fflViT, 

1H "NMR (CD 3 OD, <5 PPM) : 1. 4 5-2. 1 0 (8H, m) , 2. 
10-2. 35 (2H, m) , 3. 06-3. 49 (5H, m) , 3. 15 (3 
25 H, s) , 3. 19 (3H, s) , 4. 7 0-5. 1 8 <2H, m) , 7. 3 8 
(2H, d, J = 8. 6Hz) , 7. 65 (2H, d, J = 8. 6Hz) 
ESI-MS (m/e, (C 20 H 28 C 1 FNQ 3 ) + thX) :3 84 



(2R) -2- ( ( (2R) -2- ( (1R) -3, 3 — ?7;kfrP->*P>< 



H»4 5 
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yj-)V) -2-bHD^>-2-7x-;px^;-fjp) **y) 

5-77~7AbTP [4. 5] "ftsy »PUE 

(3R) -tfoU^>-3— r;l" (2R) -2 - ( (1R) -3, Z-W 
Muytu^yj-M -2-k HD^>>-2-7xn;i/X^yx-h l lmg 
5 <E>7ir hnhU^M^, 1-^do-2- (2-!?ooih^» i^>3 0 
mg££2SKTjn*.fc^ 12ra»m^bfco i&j&£^JEM£L£:&> 
ifl^D7l>^77^- (Aluminiumoxide™60F 254 > Ar 
t 5 7 1 3 {*)V9%M) . >7UU-fc)Vl±/*9 J-)V=1 0/1) KT*iii3'T 

10 1 H — NMR (CD 3 OD, 6PPM) : 1. 50-2. 8.0 (8H, m) , 3. 
00-4. 03 (1 3H, m) , 5. 45-5. 60 (1H, m) , 7. 2 4- 
7. 7 0 (5H, m) 
ESI-MS (m/e, (C 21 H 28 F 2 N0 4 ) + tLX) :3 96 

15 (2R) -2- ( ( (2R) -2- ( ( 1 R) -3, 3 -z?y)V*n y? 
>^;]/) -2-hHP^^-2-7x-;i/x^y<;i.) -5-7^7 

XtfP [4. 5] :ffl> H 
1, 5-^o^>^>^K 5i|^im©^"eMaTSJlt{r 

20 1 H — NMR (CD C 1 3 , <5PPM) : 1. 48-2. 40 (1 3H, m) , 
2. 8 3-3. 3 5 (4H, m), 3. 66-4. 4 0 (6 H. m) , 5. 50 
-5. 68 (1H, m), 7. 20-7. 41 (3H, m) , 7. 48-7. 6 
5 (2H, m) 

ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + tlt) : 394 
25 nffiM4 7 

(2R) -2- ( ( (2R) -2- ( (1R) -3, 3 -z?7)V*U y>7 P^. 
y?-)V) -2 -b Ha^y-2-7x-;i/X^y^;i,) *-frvO -5-7V—7 
7,b?P [4. 4] y±> 7p$ H 

1, 4-^^Ot^>^K ^«J4 5«t^07jfeTMaT§C:it«t 
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1 H — NMR (CDC 1 3 , 6 PPM) : 1. 5 0-2. 40 (HH, m) , 
2. 7 5-2. 94 (1H, m) , 3. 10-3. 25 (1H, m) , 3. 35 
-4. 03 (7H, m) , 4. 3 2-4. 45 (1H, m) , 4. 75-5. 0 
5 (1H, m) , 5. 5 0- 5. 6 2 (1H, m) , 7. 2 2- 7. 4 0 (3H, 
m) , 7. 5 0-7. 6 4 (2H, m) 

ESI-MS (m/e, (C 21 H 28 F 2 N0 3 ) + tLT) : 380 

1- (llZ*£jk> ^'Jy>-4-f^ (2R) - 2- ( (1R) -3. 
3-y7Mn->»D^>^) -2-bHD^-2 - (4 -r/a^x-JU) 

tWJS>>-4— (2R) -2- ( (1R) -3, 3-^7;^D^ 
U1>9>JU) -2-kKo+y-2- (4-7*D^7xrjW X ^y x - M3 

saurr 1 3 b$m»#l£. s^^mttH u mst£->u 9 

DYh^77^ (»ffi»«t: ^□o^;i/A/^^y-;p=i 0/1) fcTtt» 
U £flMt£4» 9 m g LT#fc, 

1 H — NMR (CD3OD, fippm) : 1. 6 3-2. 2 5 (1 0H, m) , 
3. 20-3. 77 (5H, m) , 5. 09-5. 17 (1H, m) , 7. 49 
-7.6 0 (4H, m) , 7. 8 6 (1H, s) 

ESI-MS (m/e, (C 19 H 23 B r F 2 N 2 0 3 ) + £LT) :44 5, 4 
4 7 

4 9 

(1- {±sZ*±M h°^U->'>-4— (2R) -2- ((1 
R) -3, 3-y7MDy^D^>^) -2-kPD^>-2-7iz;H 

^'J'/>-4-f;M^ (2R) -2- ((1R) -3, 3-y7M 
u*s!7u*>^)V) -2-tKD^>-2-7x-;Wx^yx-h^fflViT, H 
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1 H-NMR (CD3OD, 6 ppm) : 1 . 05-2. 2 7 (1 1 H, m) , 
3. 00-3. 4 5 (3H, m) , 3. 66-3. 8 2 ( 1 H, m) , 3. 89 
- 4 . 1 8 ( 3 H, m) , 7. 21-7. 4 4 ( 3 H, m) , 7. 53-7. 6 
4 (2H, m) , 7. 8 1 (1H, s) 
5 ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + £LT) : 381 

mmm 5 0 

(1- tr^u^>--4-^;p) *^;v> (2R) -2 - ( (1 

R) -3, 3-y7MP^D^>^) -2-bh'D^y-2- (4-X^ 

)VZ^M x^yx-h --jfcgag 
10 tr^u> J >-4— t;m?;p (2R) - 2- ( (ir) -3, 3-^7^ 
o->^d^>^;u) -2-tKo4^>-2- (4-i^7x^;i/) i^;x- 

h£/BV>T, HJ60!l4 8tRI«©*acT?M3iUT«)H^<»&«ifib» 

1 H — NMR (CDgOD, dppm) : 1. 16-1. 42 (2H, m) , 1, 
15 22 (3H, t, J = 7. 5Hz), 1. 66-2. 2 (9H, m), 2. 63 
(2H, q, J = 7. 5Hz) , 3. 00 2-3. 44 (3H, m) , 3. 73 
-3. 83 (1H, m) , 3. 89-4. 14 (3H, m) , 7. 19 (2H, 
d, J = 8. 4Hz) , 7. 49 (2H, d, J = 8. 4Hz) , 7. 83 (1 
H, s) 

20 ESI-MS (m/e, (C 22 H 30 F 2 N 2 O 3 + H) + tVX) : 409 

mmm s 1 

(1- M£S*?)V) fcMUv^-4 — j)V) (2R) - 2 - ( (1 

R) -3, Z-Vy^u-y^u^yj-M -2-bKn^>-2- (4-tfx 

)v?^-)V) x^/x-h - -mm. 

25 fc^Uv>-4 — (2R) -2- ( ( 1 R) -3, 

Dy^D^>fJW -2-tHo+y-2- (4 - x*/X- 

'H-NMR (CD 3 OD, <5ppm) : 1. 16-1. 42 (2H, m) , 1. 



WO 02/04402 PCT/JPOl/05987 

66 

22 (3H, t, J = 7. 5Hz) , 1. 66-2. 2 (9H, m) , 2. 63 
(2H, q, J = 7. 5Hz) , 3. 0 0 2-3. 44 (3H, m) , 3. 73 
-3. 8 3 (1H, m), 3. 8 9-4. 14 (3H, m) , 7. 19 (2H, 
d, J = 8. 4Hz) , 7. 49 (2H, d, J = 8. 4Hz) , 7. 83 (1 
5 H, s) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + tVX) :409 

mmm 5 2 

(1- (-r$y/^) ^ Jt , (2R) _ 2 _ c (1 

R) -3, Z-^y)V-tu^^u^y^)V) -2-hHP^->-2- (4-^P 
10 n?x.-)V) x^/x-h iHgjfH 

tT^U^>-4— (2R) -2- ( (1R) -3, 3-^7;^ 
p>^p^>^;W -2-tFn^>-2- (4-^dd7i-;V) x^yx- 

h^ffl^x, MMM4 8 tmmo^fe-emmLTmmiksyo&MmL. m&®& 

tLX'&tc. 

15 X H-NMR (CD3OD, 5ppm) : 0. 8 0-2. 2 2 (1 1H, m), 
2. 8 9-3. 4 9 (3H, m) , 3. 7 0-4. 17 (4H, m) , 7. 3 6 
(2H, d, J = 8. 6Hz) , 7. 60 (2H, d, J = 8. 6Hz), 7. 
8 4 (1H, s) 

ESI-MS (m/e, (C 20 H 25 C 1 F 2 N 2 0 3 +H) + thX) :415 

20 mmm 5 3 

(1- tf^Uv>-4— r;i/) (2R) -2- ( (1 

R) -3, 3-^7;^P->^D^v>^;l/) -2-bKP^>-2- (4-^D 

tf^Uv>-4— f;M3\fc (2R) - 2- ((ir) -3, 3-^7;^ 
25 Dv^p^>^;i/) -2-fc Kn=^>-2- (4-:/p^7xx;P) x^/x- 

h^ffl^x, «^j4 8 tmrno^mx^mLxmrn^^m^u m&mfc 

X H-NMR (CD3OD, <5ppm) : 1. 18-1. 43 (2H, m) , 1. 
6 2-2. 2 5 (9H, m) , 3. 0 3-3. 46 (3H, m) , 3. 74-3. 
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84 (1H, m) , 3. 92-4. 14 (3H, m) , 7. 4 7-7. 6 2 (4 
H, m) , 7. 8 3 (1H, s) 

ESI-MS (m/e, (C 20 H 2S B r F 2 N 2 0 3 +H) + t LT) :4 5 9, 
4 6 1 
5 «0!l5 4-l 

2- (1- iJJJ^M fcf^U^>-4— W) X5VP (2R) -2- 
( (1R) -3, Z-Wfr^ui/Zu^yj-fr) - 2-bHa^->-2-7i 

2- (f^U> J >-4— f;W X^;l/ (2R) -2 - ( (1R) -3, 3- 
10 y'7MOy^D^>5 : JW -2-hHD^y-2-7irj[/X^;i-h&ffl 

X H — NMR (CD 3 OD, 6 ppm) : 1. 00-2. 2 5 (1 3H, m) , 
2. 8 2-3. 0 2 (1H, m) , 3. 10-3. 40 (2H, m) , 3. 65 
15 -3. 80 (1H, m) , 3. 8 5-4. 0 0 (1H, m) , 4. 10-4. 3 
0 (2H, m), 7. 25-7. 45 (3H, m) , 7. 58-7. 70 (2H, 
m) , 7. 8 0 (1H, s) 

ESI-MS (m/e, (C 21 H 28 F 2 N 2 O a + H) + itt) : 395 
HWJ5 4-2 Ofi£tfc) 

20 2- (1- (ii^Z2L£ik> tf^U^>-4— r;w) x^;w (2R) -2- 

( (1R) -3, Z-i>y)V^U-y^u^>^)V) -2-hKD^>-2-7x 

2- (1- (-r^y*^) if^us?>-4— f;w x5^ (2R) -2- 

( (1R) -3, Z-Vy)V^rU^^U^>^M -2-tHo+y-2-7i 

25 x;ux^ yx-l 5 0 m g ©jg^TK 2 m 1 j£*B+JE»H*2 □ 

7h^77^- [ODS-AQ 1 20-S50 (YMCft^) ] ±teJSWU 
0 . 2 M^b^- h 'J £ A 6 0 m 1 Hmm^m Lfc. jBM* 10 0ml CTife^l, 
5 i h7kKD77>/*=l/5«kf5«IWb'&«lS*a, M^@(CT3 5mg 
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2- (1- tLAZJ^M ^'Jy>-4- j)V) X£2k (2R) -2- 
( (1R) -3, Z-V-jfy-XuvZu^yj-M -2-bHn^>-2-7x 

5 2- (1- «5/;*5P;i/) tf^Uv>-4— f;W X5P;P (2R) -2- 

( (1R) -3, -2-tKo^>-2-7x 
x;kn^ y x- h • H&fttt 7 . 0 g ©jglfefc 5 0 m 1 i^ffi^JEEM^ 
D^^^- [ODS-AQ 12 0-S50 (YMCti) ] ±11111, 
1. 0W)>Wt2frmij-hVV&7km&3 00ml, 0. 2M'J>»3 0 0m 
10 lMi*3 0 0ml«itm xh^tFD7^>/7jc=l/9J:D 

mil «£mm*u ^sn^asx^y-^tfTiisaftLfc^ it 
flsrrs si tT»-&ft 6. 5 g *m&mfct lt#£. 

5 4-4 (J££j&) 

2- (l- (-r$y^^;i/) tf^Uv>-4— x^;p (2r) -2- 
15 ( (1R) -3, z-^y)V^ruy^u^y^-)V) -2-bKn^>-2-7i 

2- (1- tf^Uv>-4-^;w x^;p (2R) -2- 

( (1R) -3, 3-y7^tPy^D^>fjW — 2 — h h'D^y- 2-7x 
x;i/X^/X-h 7 5mgOj@tt7jc2ml»?K^ ||^»i'D 

20 7h^77^- [ODS-AQ 1 2 0-S5 0 (YMCtUS) ] ±fc£|BU 
0. 2M7T;^l^h'J«7A7jc^6 Oral, 77;i#^6 0mKSi 
7jci o 0ml fcJQGWRLjfcfc, fh-7k Hd7^>/tK= 1/4 .fcD^S'ffr&ft 

5 5 

25 2^ (1- tf^Uv>-4— X±JV (2R) -2- 

( (ir) -3, 3—yy)V^-uy^u^y^)V) -2-bFn^y-2- (4 

2- (lWJS»-4->OW (2R) -2- ( (1R) -3, 3- 

yyMuyvu^yj-M -2-tHo^>-2- (4-^dd7i^w x 
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X H-NMR (CD 3 OD, 6 ppm) : 1. 10-2. 2 3 (13 H, m), 
2. 89-3. 30 (3H, m) , 3. 70-3. 80 (1H, m) , 3. 90 
5 -4. 00 (1H, m) , 4. 16-4. 30 (2H, m) , 7. 35-7. 4 
0 (2H, m) , 7. 58-7. 63 (2H, m) , 7. 81 (1H, brs) 

ESI -MS (m/e, (C 21 H 27 C 1 F 2 N 2 0 3 + H) + thT) :42 9 

mmw5 6 

2- (1- (-r$y^^) tf^u> ? >-4— ov) x.^)v (2R) -2- 

10 ( (1R) -3, 3-y7MDy^D^>^) -2-hKD^>-2- (4 

2- df^U$?>-4— f;W X3MI, (2R) -2- ( (1R) -3, 3- 
> J 7;^Oi/^D^>5 1 ;p) -2-hKD^^-2- (4-:/O^E7xx;|/) X 
* / X- h V>T> H»J 4 8 £ |WHi(D7jfeT^a LTMfl^^ji U 

15 &6W^«<hLT#£o 

'H-NMR (CD 3 OD, fippra) : 1. 12-2. 24 (13H, m) , 
2. 90-3. 03 (1H, m) , 3. 16-3. 28 (2H, m) , 3. 70 
-3. 81 (1H, m), 3. 90-4. 01 (1H, m) , 4. .16-4. 3 
0 (2H, m) , 7. 54 (4H, brs) , 7. 8 1 (1H, s) 

20 ESI-MS (m/e, (C 21 H 27 B r F 2 N 2 0 3 + H) + t LX) : 4 7 3, 
4 7 5 

3- (1- bf^Ui^-4— 7u\d)V (2R) -2 
- ( (1R) -3, 3-y7;Vtoy^D^>5 1 ;0 -2-bHD^>-2-7 

25 i-JH^;i-1 &gg:& 

3- (tf^U>>>-4— f;l/) 7UK)), (2R) -2- ( (1R) -3, 3 
-^MOvi'D^^jW -2-hHP*y-2-7x^;H^;i-h$ 
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1 H — NMR (CD 3 OD, 6 p pm) : 0. 8 5-2. 3 0 (1 5H, m) , 
2 . 99-3. 44 (3H, m) , 3. 71-4. 01 ( 2 H, m) , 4. 16 
(2H, t, J = 6. 3Hz), 7. 23-7. 65 (5H, m) , 7. 83 (1 
H, s) 

5 ESI-MS (m/e, (C 22 H 30 F 2 N 2 O 3 + H) + ilT) :409 

mmm 5 8 

(1— f$/^5P;V-l, 2, 3, 6-xh7hHaeu^>-4-<;M ^ 
(2R) -2- ( (1R) -3, 3-^7May^D^>fJV) -2- 

io i, 2, 3, 6-xh7bHotru^>-4— r;wwi/ (2R)-2-((i 

1 H— NMR (CDjOD, (5 p pm) : 1. 5 0-2. 2 6 (8H, m) , 3. 

15 15-3. 39 (1H, m) , 3. 64 (2 H, t, J = 6. 0Hz), 3. 9 
5 (2Hx5/7, brs) , 4. 12 (2Hx2/7, brs) , 4. 54- 
4. 71 (2H, m) , 5. 65 (1Hx5/7, brs) , 5. 68-5. 7 
3 (1Hx2/7, m) , 7. 2 3-7. 4 7 (3H, m) , 7. 54-7. 7 
3 (2H, m) , 7. 59 (1Hx5/7, s) , 7. 97 (1Hx2/7, s) 

20 ESI-MS (m/e, (C 20 H 24 F 2 N 2 O 3 + H) + tVT) : 3 7 9 

mums 9 

(4-hHP^>-i- (-ra/^ew tf^'js?>-4-^ rno *±2k (2 

R).-2- ( (1R) -3, 3-y7MPyj/D^>fJP) -2-kFD^> 

-2-7ixj^;x-h --mmm 

25 (4-t KO^->tr^U^>-4— t)V) *?)V (2R) -2- ( (1R) 
-3, 3-i?y)),*Uz/2U*>^)l) - 2-kFD^y-2-7xX^y 

*H— NMR (CDjOD, fippm) : 1. 10-2. 30 (1 OH, m) , 
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3. 00-3. 50 (3H. m), 3. 50-3. 3. 90 (3H, m) , 3. 
90-4. 11 (2H, m) , 7. 23-7. 46 (3H. m) , 7. 58-7. 
76 (2H, m) , 7. 85 (1H, d, J = 4. 6Hz) 
ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 4 + H) + tLX) : 397 

5 mh&m 6 0 

(1R) -1- (1- (-f5/^;i/) h°^'J> ? >-4— X^)l (2 
R) -2- ( (1R) -3, 3-v?7MDyj'P^>^) 

(ir) - l- (t°^u^>-4— x^;p (2R) -2- ( (ir) 

10 -3, 3-^7^05/^0^^) -2-kKD*y-2-7i-;H^/ 

X H-NMR (CD3OD, appra) : 0. 8 0-1. 4 0 (6H, m) , 1. 
54-2. 3 0 (10H, m) , 2. 90-3. 15 (1H, m), 3. 60- 
15 4. 0 2 (2H, m) , 4. 7 0-5. 0 5 (1H, m) , 7. 22-7. 46 
(3H, m), 7. 50-7. 70 (2H, m) , 7. 72-7. 85 (1H, 
m) 

ES I -MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + £LT) : 395 
^ffiM6 1 

20 2 - (1 - (-i^y^)U) -4-^'JyrUT» X5S>W (2R) -2 
- ( (IR) -3, Z-*?7)VHru*/l?u*<>7)V) -2-bHa^y-2-7 
xx;wx^ I x- 1 jfiRff 

2- (4-hX'Jy-'Jf» X^ (2R) -2- ( ( 1 R) -3, 3- 
y7MDy^D^>f;W - 2-hFD^y-2-7i^VX^/X-h^ 

25 v>t, n»4 s tmuojj&r&mvTmmik&yi&m&L. m&mwtvx 

fife. 

■' 'H-NMR (CD 3 OD, Sppm) : 1. 5 0-2. 5 3 (1 2H, m) , 
3. 0 0- 3. 6 5 (5H, m) , 4. 6 2-4. 7 7 (2H, m) , 5. 49 
-5. 60 (1H, m) , 7. 2 2-7. 4 2 (3H, m) , 7. 54-7. 6 
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6 (2H, m) , 7. 92 (1H, d, J = 5. 5 Hz) 
ESI-MS (ra/e, (C 21 H 26 F 2 N 2 0 3 + H) + tLX) : 393 

mmme>2 

2- (i — r$y^^;p- 1, 2, 3, 6-xK^hHPtfu> ? >-4— 

5 X£jj/ (2R) -2- ( (1R) -3, 3-y7MDy^DA>^) -2 

2- (1, 2, 3, 6-Th7kHDtf'Jy>-4-^W X3\>P (2R) 
-2- ( (1R) -3, 3->>7)i*uy2u^>^)l) -2-kHD^/-2 

10 t!^3tb, iWtttifc. 

! H-NMR (CD3OD, <5ppm) : 1. 5 2-2. 48 (1 0H, m) , 
3. 10-3. 29 (1H, m) , 3. 46-3. 92 (4H, m), 4. 19 
-4. 40 (2H, m) , 5. 20 (1H, brs) , 7. 2 3-7. 4 2 (3 
H, m) , 7. 54-7. 6 4 (2H, m) , 7. 8 5-8. 0 0 (1H, m) 

15 ESI-MS (m/e, (C 21 H 26 F 2 N 2 0 3 + H) + tUT) : 393 
^&§#I6 3 

2- (4- M^S^JV) tf^vV) X?)V (2R) -2- ( (1R) 
-3, Z-z>y)VtUjy^U^y^)V) -2-h HD^rV-2 -7x~;|/X^y 

x- h » -ma 

20 2-h°^iVX3\^ (2R) -2- ( (1R) -3, 3 -S^l^Ov^ 
u^>^;V) -2-kFo*^-2-:7xx;kr^/x-h£;BV>T, «0fl4 

*H— NMR (CD 3 OD, <5ppm) : 1. 54-2. 3 0 (6H, m) , 2. 
38-2. 60 (4H, m), 2. 65 (2H, t, J = 6. 0Hz), 3. 1 
25 4-3. 5 0 (5H, m) , 4. 2 0-4. 42 (2H, m) , 7. 22-7. 
42 (3H, m) , 7. 58-7. 70 (2H, m) 7. 83 (1H, s) 
ESI-MS (m/e, (C 20 H 27 F 2 N 3 O 3 + H) + <htt) : 396 

mnme 4 

( (3R) -1- H^y^JV) tf^Uv>-3-^;» (2R) 
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-2- ( (1R) -3, Z-z?7)V*uy>7U^y^)V) -2-fcKd^>-2 

- 7 x - ;i/x^ j x- h : -iM.mm. 

(3R) -tf^Uv>-3--<;M5 1 ;P (2R) -2- ( (1R) -3, 3 
-y7MDi/^o^>^) -2-fc Ko^->- 2-7xx;Px^/X-h£ 

1 H — NMR (CD 3 OD, 6 ppm) : 1. 20-2. 28 (11 H, m), 
2. 80-3. 38 (3H, m) , 3. 60-3. 80 (1H, m), 3. 80 
-4. 24 (3H, m) , 7. 2 4-7. 4 5 (3H, m) , 7. 55-7. 6 
10 5 (2H, m) , 7. 6 5-7. 9 4 ( 1 H, m) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + tlt) : 381 

mmm 6 5 

2- ( os) -1- H$y^^;i/> h°^u> ? >-3— ni>) (2 

R) -2- ( (ir) -3, z-yyjv-tui/zu^yj-fr) 
15 - 2-7xx;kr^yx- 1 

2- ( (3S) -tWJ5»-3 — i)V) X5P;!/ (2R) -2- ( (1R) 

-3, z-vy)V^ruy^u^y^-M - 2-th'n^>- 2 -7xx;i/x^y 
x-h£fflWT, HJS^J4 8<i:^©^T®31LT^{b-&#>^Sl3iL, 

20 1 H — NMR (CD 3 OD, 6 p pm) :0. 80-2. 25 (13 H, m), 
2. 70-3. 12 (2H, m) , 3. 18-3. 40 ( 1 H, m) , 3. 50 

- 3. 9 2 (2H, m) , 4. 13-4. 3 5 (2H, m) , 7. 2 2-7. 4 
0 (3H, m) , 7. 54-7. 9 0 (3H, m) 

ESI-MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + tVT) :3 95 

25 mmm 6 6 

2- ( (3R) -1- (-TS7^3MI/) fcf^U>?>-3— 1M JL^JV (2 
R) -2- ( (1R) -3, 3-3?7;M-g>/jyp^>^;P) -2-bFD^> 

-2-7xx;i/x^yx-h • — itjgjj 

2- ( (3R) -tf^»J> ? >-3-^;i/) X^ (2R) -2- ( (1R) 



WO 02/04402 PCT/JPOl/05987 

74 

-3, 3-y7MDy^o^>^) -2-kHa+y-2-7x-JH^; 

1 H — NMR (CDjOD, <5ppm) : 1. 10-2. 2 5 (13H, m) , 
5 2. 7 0-3. 1 2 (2H, m) , 3. 18-3. 40 (1H, m) , 3. 51 
-3. 90 (2H, m) , 4. 15-4. 32 (2H, m) , 7. 22-7. 4 
0 (3H, m) , 7. 5 6-7. 9 0 (3H, m) 
ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + tLX) :38 1 

mmm e i 

10 (3S) -1- (-i^/^JV) ¥uVi?y-3-^)V (2R) -2 - ( (1 
R) -3, Z-^y)]/-tUi/^U^y^)V) -2-kf'D^y-2-7xZJl/I 

(3S) -l:OiJy>-3-<^ (2R) -2- ( (1R) -3, 3-y7 

;l/^o^^p^>^;i/)-2-kKD^i/-2-7xx;i/x^yx-N^ViT, 

15 mmm4 8tmm(D^mxmmvx^m^^m^v, m&myt®ntLx& 

1 H — NMR (CD 3 OD, 6 ppm) : 1. 0 5-2. 2 7 ( 1 1 H, m) , 
3. 0 0-3. 4 5 (3H, m) , 3. 6 6-3. 8 2 (1H, m) , 3. 89 
-4. 18 (3H, m), 7. 21-7. 44 (3H, m) , 7. 53-7. 6 
20 4 ( 2 H, m) , 7 . 8 1 ( 1 H, s ) 

ESI -MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + tVX) : 39 5 

mmm 6 8 

(3R) -1- (-f tfD'J y>-3— PI/ (2R) -2- ( (1 

R) -3, 3-v:7JkfrPv£P^>5P;V) -2-bFn^y-2-7irjH 
25 ?7X~N L= j|||g| 

(3R) -tfDU^>-3—f;i/ (2R) -2- ( (1R) -3, 3->>7 
)]/-tU-y^U^y^-)V) -2-tKD+y- 2-7xZJH^yi-h^^T, 
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X H — NMR (CD3OD, <5ppm) : 1. 5 8-2. 4 3 (8H, m) , 3. 

15 3. 96 ( 5 H, m), 5. 35-5. 55 ( 1 H, m) , 7. 2 4- 

7. 42 (3H, m) , 7. 5 5-7. 6 2 (2H, m) , 7. 93, 8. 06 
(1H, 2 * s) 

5 ESI-MS (m/e, (C 18 H 23 F 2 N 2 0 3 + H) + tUT) :353 

mmm 6 9 

( (3R) -1- M=j/*^)V) £P 3— *?)V (2R) 
-2- ( (1R) -3, Z-pyfr-XUz/VU^y^fy) -2-bFD^y-2 

10 ( (3R) -lfDU5»-3— OV) (2R) -2- ( (1R) -3, 

3 -y7MD'>i'0^>5 1 JW - 2-bKD^>- 2 - 7irjH^/i- h 

sib^t, ms#i4 8 tnm<D^m^mmvxmmit^^mtu momma 

*H— NMR (CD3OD, <5ppm) : 1. 5 0-2. 2 6 (8H, m) , 2. 
15 5 7-2. 84 (1H, m) , 3. 01-3. 85 (5H, m) , 4. 08-4. 
36 (2H, m) , 7. 2 4-7. 40 (3H, m) , 7. 5 6-7. 6 3 (2 
H, m), 7. 9 2-8. 0 3 (1H, m) 
ESI-MS (m/e, (C 19 H 25 F 2 N 2 0 3 + H) + £LT) : 367 

nmm 7 0 

20 ( (3 s) -1- gpus?>- 3 (2R) 

-2- ( (1R) -3, Z-yyfr-tu^Zu^y^V) -2-bHn^>-2 

( (3S) -tTDU5?>-3— T;W (2R) -2- ( (1R) -3, 

3 -y*7MDy7 D^>^;j/) - 2 - 1 KD^v- 2-7irjH^/l» h 
25 £fflV>T, HJSM4 8 t^CD^TMSLT^jH^^SSgjib, &£@#<h 

1 H — NMR (CD 3 OD, 6 p pm) : 1. 5 9-2. 2 8 (8H, m) , 2. 
6 2-2. 8 6 (1H, m) , 3. 0 8-3. 9 0 (5H, m) , 4. 13-4. 
35 (2H, m) , 7. 2 6-7. 4 5 (3H, m) , 7. 5 7- 7. 6 6 (2 
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H, m) , 7. 9 3-8. 0 7 (1H, m) 
ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + t LT) : 3 6 7 

mmm 1 1 

2- ( OS) -l- (i$/2^nj bfp'jy>-3-^ r;» x^;p (2 

5 R) -2- ( (1R) -3, 3-i?7)l*Uis#u*>?)V) 

2- ( (3S) -trnus»-3— r;w x^;w (2R) -2- ( (ir) 
-3, S-VyfrHmi/Zwiy^V) - 2-kh'n+y- 2-7irjn^y 

10 Jft#*«£LTft&. 

1 H — NMR (CDjOD, <5ppm) : 1. 5 0-2. 2 7 (1 1H, m) , 
2. 89-3. 30 (3H, m) , 3. 40-3. 83 (2H, m), 4. 17 
-4. 25 (2H, m) , 7. 2 5-7. 40 (3H, m) , 7. 57-7. 6 

6 (2H, m) , 7. 92, 7. 98 (1H, 2* s ) 

15 ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + thX) :38 1 
IIM7 2 

2- ( (3R) -l- (l$A*3iik) bfPU^>-3— f;P) XgjP (2 
R) -2- ( (1R) -3, 3-y7MD^D^>^) -2-kHP^> 

- 2 - 7 x -;i/x^ yx-i jftgtft 

20 2- ( (3R) -kfPU> 5 >-3— <;W X^;i/ (2R)-2-((lR) 

-3, 3-^y)V^-n->^n^y^)V) -2-th*a+y-2 -7x-jVx^ / 
x-h£/BV>T, MII4 8 2:|q4K®^7*jaSl/TaHlfls«««i(jfiU 

1 H— NMR (CD 3 OD, fippm) : 1. 5 0-2. 2 8 (1 1H, m) , 
25 2. .8 8-3. 84 (5H, m), 4. 13-4. 28 (2H, m), 7. 24 
-7. 41 (3H, m), 7. 57-7. 64 (2H. m) , 7. 88, 7. 9 

7 (1H, 2 * s ) 

ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 +H) : 381 

mMM7 3 
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( (2R) -1- KjZiffik) HD'Jy>-2- *?)V (2R) 

-2- ( (1R) -3, 3-y7May^a^>^) -2-kHD^y-2 

( (2R) -tfPU z?>-2-' t)V) (2R) -2- ( (1R) -3, 

5 3-y7MDy^P^>fJW - 2 -k Hn^>- 2 -7i-JH^/I- h 

X H — NMR (CD 3 OD, dppm) : 1. 5 7- 2. 2 3 (1 0H, m) , 
3. 14-3. 43 (3H, m) , 4. 15-4. 26 (2H, m), 4. 31 
10 -4. 39 (1H, m), 7. 28-7. 42 (3H, m), 7. 54-7. 5 
9 (2H, m) , 7. 9 3 (1H, s) 
ESI -MS (m/e, (C 19 H 25 F 2 N 2 0 3 + H) + tLX) : 3 6 7 
7 4 

1- (-TS-y^JP) 7jf5P^>-3— YJV (2R) -2- ( (1R) -3, 

15 3-> ? 7;P^n'>^p^>^;i/) -2-kFD^>-2-7x-j|/i^;x- 

7"t?5 t v ? >- 3-^;i/ (2R) -2- ( (1R) -3, 3-i^7MDy^ 
P^>?;l/) -2-tKD4y-2-7x-^/X-h^^T, »^4 

20 1 H— NMR (CD3OD, «ppm) : 1. 5 5- 2. 2 5 (6H, m) , 3. 

17-3. 29 (1H, m), 4. 10-4. 20 (1H, m) , 4. 33-4. 

40 (1H, m) , 4. 5 5-4. 6 5 (1H, m) , 4. 72-4. 81 (1 

H, m) , 5. 32-5. 40 (1H, m) , 7. 26-7. 41 (3H, m) , 

7. 5 8-7. 6 4 (2H, m) , 7. 89 ( 1 H, s) 
25 ESI -MS (m/e, (C 17 H 20 F 2 N 2 O 3 + H) + tbT) :339 

■$mm 7 5 

(1- Hs/y^) 7&^y-z—ov) (2R) - 2- ( (1 

R) -3, 3-y7MDy^D^>^) - 2 - b Ka^v- 2 -7i_M 
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7^v>-3— OloWl/ (2R) -2- ( (1R) -3, 3-y7W 

'H-NMR (CD 3 OD, fippm) : 1. 6 0-2. 2 6 (6H, m) , 3. 
5 10-3. 36 (2H, m) , 3. 77-3. 96 (1H, m) , 3. 99-4. 
16 (1H, m) , 4. 17-4. 48 (4H, m) , 7. 2 5-7. 4 3 (3 
H, m) , 7. 5 5-7. 6 6 (2H, m) , 7. 6 9, 7. 7 2 (1H, 2* 
s) 

ESI -MS (m/e, (C 18 H 23 F 2 N 2 0 3 +H) + tLT) :353 

10 mmw 7 6 

2- (1- MSStf-JV) 7WV>-Z-^M X?)V (2R) -2- 
( (1R) -3, Z-VVhiTUv 9 W\y -2-bHD^>-2-7x 

2- (7^>-3-'fW X^;j/ (2R) -2- ( (1R) -3, 3- 

15 ^7;i/^*a>'^D^>5 1 ;i/) - 2 - 1 Fd+v'- 2 - 7xr;vx^/i- h^ffl 

^t, «M4 8 tmmo^^mmvx^mit^^mmu i^wt 

1 H — NMR (CD3OD, Sppm) : 1. 5 5-2. 2 5 (8H, m) , 2. 
71-2. 8 7 (1H, m) , 3. 14-3. 30 (1H, m) , 3. 84-3. 
20 9 2 (1H, m) , 3. 9 7-4. 0 7 (1H, m) , 4. 13-4. 28 (3 
H, m) , 4. 3 2-4. 4 2 (1H, m) , 7. 2 6-7. 3 9 (3H, m) , 
7. 5 6- 7. 6 3 (2H, m) , 7. 74 (1H, brs) 

ESI -MS (m/e, (C 19 H 24 F 2 N 2 0 3 + H) + tUT) : 367 
mMM7 7 

25 (3aR, 6aS) -2- (-j^St^M ^^bh'Dy^D^ (c) 
\jU-)V-S—1)V (2R) -2- ( (1R) -3, Z-*?7)Vi!rUi/>;u1 
y±M -2-bHn^-2-7iXJ^;x-h • -iMmm. 

(3aR, 6 aS)-t7^kFDy^D^>^ (c) fc?o-;P- 5--f ;P (2 
R) -2- ( (1R) -3, 3-5?7)V*Ui't?n'0?n,) -2-kh 4 D^> 
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-2-7 x - ;i/x* y x- h *m v^t, 48t mmo^mx^m l xmm 

: H — NMR (CD 3 OD, Sppm) : 1. 5 0-2. 40 (1 0H, m) , 

2. 78-3. 40 (5H, m), 3. 58-3. 73 (1H, m), 3. 79 
5 -3. 90 (1H, m), 5. 16-5. 38 (1H, m), 7. 24-7. 4 

0 (3H, m) , 7. 5 0- 7. 6 3 (2H, m) , 7. 80 (1H, d, J = 
18. 9Hz) 

ESI -MS (m/e, (C 21 H 26 F 2 N 2 0 3 + H) + £LT) :39 3 

mmm7 8 

10 1, 3- t r an s-3- ( (-fS/pt^) 7^7) i/?n7?)V (2R) 

-2- ( (ir) -3, z-vy)V-tu^^u^y^)V) -2-b^p^->-2 
- 7 xx;i/x^ y x- h : -mm. 

1, 3 - t r an s - 3 -7^ / DT*^ (2R) -2 - ( (.1 R) - 

3, z--jy)Vtui/7u^y^)V) -2-kFo^>-2-7xzjn^yi 

'H-NMR (CD 3 OD, fippm) : 1. 51-2. 22 (6H, m) , 2. 
35-2. 62 (4H, m), 3. 10-3. 40 (1H, m), 4. 13-4. 
35 (1H, m) , 5. 00-5. 21 (1H, m) , 7. 20-7. 40 (3 
20 H, m) , 7. 5 0-7. 6 5 (2H, m) , 7. 7 0- 7. 8 8 (1H, m) 

ESI -MS (m/e, (C 18 H 22 F 2 N 2 0 3 + H) + £LT) :35 3 

mmm 7 9 

1, 4-trans-4- ( 75/) ^D^>J1/ (2 

R) -2- ( (1R) -3, 3-y7MDy^o^>^) -2-bHD^y 
25 -2-y x_;i/x^ yx-h- -jfiSBfi 

1, 4 - t r ans-4-75yy^aA+yjl/ (2R) -2- ( (1 R) 
-3, 3 -V7)^uyOU^yj-)V) -2-tFD+y-2-7x^X^y 
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: H-NMR (CD3OD, <5ppm) : 1. 0 0-2. 2 8 (m, 1 5 H) , 
3. 0 0-3. 7 0 (m, 3H) , 4. 6 6-5. 0 7 (m, 1 H) , 7. 2 2 
-7. 4 3 (m, 3H) , 7. 5 5-7. 6 8 (m, 2H) , 7. 7 4 (d, J 
= 0. 8Hz, 1HX7/10), 7. 92 (s, lHxl/7), 8. 02 (s, 
5 1HX2/10) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + tLX) : 381 

mmms 0 

1, 4-c i s-4- ( «2/*?-)V) 72./) S/gP'vfrS^ (2R) 

-2 - ( (ir) -3, 3-^7;k3-a->£D^>^;iQ 2 
10 - 7x_;i/x^ / x- h • -aaaft 

1, 4-c i s-4-75y^a^>Jl/ (2R) - 2- ( (1 R) -3, 

3 -vy)V^ui/^u^>^M - 2 -k Fd^s/- 2 -7i-jh^;x- h 

£ffll>T, *Sfi«4 8i:ra«0^T?«HIUTaH{k:^«l*»3fiU 

15 'H-NMR (CD3OD, fippm) : 1. 21-2. 36 (15H, m) , 
3. 20-3. 40 (1H, m) , 3. 40-3. 70 (1H, br) , 5. 0 
1 (1H, brs), 7. 23-7. 48 ( 3 H, m) , 7. 50-7. 60 (2 
H, m) , 7. 6 0-8. 3 6 ( 1 H, m) 
ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 3 +H) + tVX) : 381 

20 &$&0!I8 1 

3- ( «2/*?-)V) 72/) gPgjk (2R) -2- ( (1R) -3, 
3-^7MDy^D^>fJl>) -2-kFD^y-2-7x^I^/l- 
F • — 

3-75yypt°;p (2R) -2- ( (1 r) - 3, z-py)V^rui/^u 

25 'O^W -2-kh*D+i/-2-7x-W;x-he^T, «#J4 8 

'H-NMR (CD3OD, fippm) : 1. 5 0-2. 2 6 (8H, m) , 3. 
10-3. 42 (3H, m) , 4. 23 (2H, d, J = 6. 2Hz) , 7. 2 
2-7. 48 (3H, m), 7. 54-7. 90 (3H, m) 
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ESI-MS (m/e, (C 17 H 22 F 2 N 2 0 3 + H) + tlt) : 341 
1118 2 

3- ( (-rs/^^) (^)V) 7$y) yobf;w (2R) -2- ( (1 

R) -3, Z-^y)V^-U : y^U^y^)V) -2-bHD^y-2-7x-M 

5 ^;x-h •-^igm 

3- (^^7^/) 7°Ofc?JP (2R) -2- ( (1R) -3, 3-^7^ 
tDy^D^>fJH -2-kHn+y-2-7xz;H^yi-h$ffl^T, 

10 1 H — NMR (CD 3 OD, <5 p pm) : 1. 55-2. 30 (8H, m), 2. 
95 (9/4H, s) , 3. 07 (3/4H, s), 3. 15-3. 50 (3H, 
m) , 4. 10-4. 34 (2H, m) , 7. 2 5-7. 4 8 (3H, m) , 7. 
56-7. 80 (3H, m) 
ESI-MS (m/e, (C 18 H 24 F 2 N 2 0 3 + H) + £LT) : 3 5 5 

15 §Hi&#l8 3 

4- ( M*y*^)V) 7$/) 75P;i/ (2R) -2- ( (1R) -3, 3 

-Vy)^uz/9w\y3-)V) -2-bFP^'>-2-7xn;i/x^yx~h • 

rill 

4-7^/7^1/ (2R) -2- ( (1R) -3, 3 - v^ktPSy? p^ 
20 >3MW -2-fcHD^i/-2-7x-;l/X^yx-h^fflViT, H«J4 8 t 

1 H — NMR (CD 3 OD, 6 ppm) : 1. 17-2. 3 0 (1 OH, m) , 
3. 14-3. 40 (3H, m) , 4. 12-4. 26 (2H, m), 7. 22 
-7. 40 (3H, m) , 7. 5 5-7. 6 6 (2H, m) , 7. 75-7. 8 
25 6 (1H, m) 

ESI-MS (m/e, (C 18 H 24 F 2 N 2 0 3 + H) + thX) : 355 

(1- bf^ij^>-4-^ >l i / ) pjgjj, ( 2 R) - 2- ( (l 

R) -3, 3-> ? 7;^P-4-t: Ka^~>->^P^>^) - 2-fc KP^> 
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- 2 - 7 x - )vx? ;jL~-h - 

W)V>-4--DV*^)V (2R) -2- ( (1R) -3, 3-zS7)V* 

5 vtmntLTmco 

*H— NMR (CD 3 OD, <5ppm) : 1. 10-1. 42 (3H, m) , 1. 
68-1. 92 (4H,' m) , 1. 92-2. 10 (2H, m) , 2. 99-3. 
13 (2H, m) , 3. 2 2-3. 48 ( 1 H, m) , 3. 7 0-3. 8 2 (1 
H, m) , 3. 8 9-4. 2 2 (4H, m) , 7. 2 5-7. 4 1 (3H, m) , 
10 7. 56-7. 65 (2H, m), 7. 75-7. 91 (1H, m) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 4 + H) + iUT) : 397 

mmms 5 

(l-73S?/tMU3?>-4 — j)V) (2R) -2- ( (1R) - 

3, z-VyMui/i7u^y^M -2-kFDty-2-7i^x^yx 

15 - h ; -mmm. 

^'J5?>-4-'f;M^ (2R) -2- ( (1R) -3, 3-*?7)V* 

ui/? w%y^)V) -2-t V 5 x— ;px^yx— m 4m g ©i 

*^^;P*;PA75 HO. 0 2 0mljSIC, lH-tl^V'-jV-l-W 
+-^S^>tt(Kifi6. 3mg2StrX^y7*Pbr^X^75>0. 0 0 8ml£ 
20 iD*, SfifcT 1 2 I#ISH1#L&. &J^&ftlM£BIU ft»R*5/U*y;V* 

X H — NMR (CD 3 OD, fippm) : 1. 0 8-2. 2 2 (11H, m) , 
3. 01 (2H, t, J = 13. 57Hz) , 3. 24 (1H, m) , 3. 82 
25 (2H, m), 4. 02 (1H, dd, J = 6. 12, 10. 95Hz), 4. 
10 (1H, dd, J = 6. 12, 10. 95Hz), 7. 31 (3H, m), 
7.6 0 (2H, d, J = 7. 1 0Hz) 

ES I -MS (m/e, (C 20 H 27 F 2 N 3 O 3 + H) + <hbT) :39 6 
mMM8 6 
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l-75yV^'Jy>-4-f;l/ (2R) -2- ( (1R) -3, 3-v 

RX.<ini 

hT^Uv>-4—f ;i/ (2R) -2- ( (ir) -3, z-V'yfritu*/'? 

1 H — NMR (CD 3 OD, 6 ppm) : 1. 61-1. 82(3 H, m), 1. 
8 2-2. 2 3 (7H, m) , 3. 2 2-3. 5 2 (6H, m) , 5. 08 (1 
H, m), 7. 35 ( 3 H, m) , 7. 63 (2H, dd, J = 1 . 56, 7. 
10 0 5 H z ) 

ESI-MS (m/e, (C 19 H 25 F 2 N 3 0 3 + H) + thX) :38 2 

1, 4, 5, 6— ^h7bPatfU$y>-5— 1 (2R) -2- ( (1 

R) -3, z-vyfr-Xuwu^yj-M -2-fc Kd^~>- 2 -7x~;i/x 

15 ^/X-b » -jj^ 

2 - mVA+th H D t <J S y> - 5 -^f;i, (2R) -2 - ( (1R) 

-3, 3-^7;i/^-n^^P^>^) -2-tHD+y-2-7ix^y 
X-M8. 6mg^/-Mml»fc y^VH&Jn*., ?mm 

20 «fflfc-**/-;H£jn*fcfc, »Ji£fcJEE«ST*J:£K:«kD^fc£4&i 5. 

1 H — NMR (CD3OD, <5ppfn) : 1. 5 5-2. 2 0 (9H, m) , 2. 
69 (1H, s), 3. 20-3. 40 (2H, m) , 3. 80 (1H, s) , 
4. 23 (1H, dd, J = 4. 2 9, 11. 8Hz) , 4. 39 ( 1 H, dd, 
25 J = 4. 29, 11. 8Hz) , 7. 36 (3H, m) , 7. 59 (2H, d, 
J = 7. 1 0Hz) ,7.97 (1H, s) 

ESI-MS (m/e, (C 18 H 22 F 2 N 2 0 3 + H) + tLT) :353 

mmw8 8 

(4S)-1, 4, 5, 6 - f h7 b H □ Id'J 5 S?>~ 4 - >f jM^JI/ (2 
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R) -2- ( (1R) -3, Z-x>y)V^U^^U^>^)V) -2-bHD^> 

( (4S) -2-3^**7M^kFak?iJ5>>>-4-- t)V) *?)V (2 
R) -2- ( (1R) -3, 3-y7Mni/^D^>5 : ;i/) 
5 - 2 - 7 x-JH^ /I-h^ffl V>T, H»J 8 7 t H«l©:#STffl3 bT^M 

'H-NMR (CD 3 OD, 5ppm) : 1. 50-2. 22 (9H, m), 3. 
2 0-3. 4 0 (2H, m) , 4. 11-4. 4 7 (2H, m) , 7. 3 3 (3 
H, m) , 7. 61 (2H, d, J = 7. 1Hz) , 7. 9 8 (1H, s) 
10 ESI-MS (m/e, (C 18 H 22 F 2 N 2 0 3 + H) + ibT) :3 53 
9 

(4R) -1, 4, 5, 6-fh7kPDfc! l J5y>-4- ±A^Jk ^ 
R) -2- ( (1R) -3, 3-y7MD^^D^>^V) -2-hHa»y 
-2-7xnj|/X^/x-h--aii 
15 ( (4R) -2-?t+y^tkHPt!U$^>-4-<Jl/) ^Jl/ (2 
R) - 2- ( (1R) -3, Z-yjmu-stu^y^V) -2-bHa+y 

'H-NMR (CD3OD, <5ppm) : 1. 54-2. 2 6 (6H, m) , 3. 
20 05-3. 75 (5H, m) , 5. 39-5. 48 (lH.m), 7. 20-7. 
47 (3H, m) , 7. 5 3-7. 6 9 (2H, m) , 7. 93-8. 18 (1 
H, m) 

ESI-MS (m/e, (C 17 H 20 F 2 N 2 O 3 + H) + tLX) :339 
25 1 

(2R) -2- ( (1R) -3, 3-^y)V^uy^U^>^)l) -2-hF 
□4^>- 2-7xXJVjj 
(X@l) 

(2R, 5R) -2- (t-^;W -5- ( (1R) -3-^-*V^P^ 
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>?jl/) -5-7x^-1, 3-my7>-4-t>S^(2R, 5R) 
-2- (t-7*^;i/) -5- ( (IS) -3-Wy^D^>fjW -5-7 
xx;|/- 1, 3-WV7>-4-*>©^ 
D. if— AyA (S e e b a c h) £>£>7j& [Tetrahedron, 40 
5 #1 3 1 3- 1 3 24M (1 9 8 4^) ] twfcT-ir^Lfc (2R, 5 R) - 2 
- (t -7*3^1/) -5-7x-Jl/-l, 3-y^V7>-4-t>5 10rag 
0fh7tKO77>2 0ml -^it^^;i/U>^h'J75 FlmljgtfK:, 
-TS'CT, 'Jm^y7°DW5Hl. 5MaW«1. 7m 1£ 
tTU> 3 0*HRfflt#Ufc«, y^n^>f;>2 8 5mg©f h7h^D77 
10 > 1 . 5m 1 »tt*jD^.» MIC 1 . 5 l$ro8&#U&. Rj^ttS^X^fcT* 

Ai7P-7h^^7^- (»ffl»a:^tf>/rax9\>U=l 5/l~10/l) 
KrOtSSU HH<b-&«S*n-6n 1 5 Omg, 2 5 4mgMItlT#fc. 
15 *n-?tl©3i#EilW:NMR©NOE«k0*€Ufc. 
(IS 2) 

(2R, 5R) -2- (t-7^;W -5- ( (1R) -3, 3-/7MD 
is?7U^y?-)V) -5-7x^-1, 3-v^V^>-4-^-><D^Bg 
(2R, 5R) -2- (t-75^;i/) -5- ( (1R) -3-^Vy^D^ 
20 >^;U) -5-7xX;|/-l, 3-mV7>-4-^>2. 8g©7PP* 
M3 0mlMl:, *#T, = 7 y ft ?X?-)V7 5 y" « 4 . 8 9ml*Un^ 

25 =20/1) \zxmuL^mit^m 2 . 4 g 

(1*13) 

(2R) - 2- ( (1R) -3, Z--Jy)VtU^i7U^>^)V) -2-fcF 
P^>- 2-7 xrjI/ftSCD^ 

(2R, 5R) -2- (t-7^;i/) -5- ( (1R) -3, Z-i?7)V*U 
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i/ZUiyf-JV) -5-7x-^-l, 3-> J ^V^>-4-^->2. 4g<D 
^^/-;|/30ml «t 1 N#BMfctf- h U ^7 A?Jc« 10ml £Jq;L, 

^mi. 6 6g£#7c. 
##0iJ2 

(2R) -2- ( (1R) -3, 3-y7May^a^>^) -2-fcP 
p^~>-2- (4-^pn7i-JV) 
10 (Ml) 

(2R, 5R) -2- (t-^JW -5- (4-^PP7xXJl/) -1, 3 

(2R) -2- (4-^nnyxx;i/) - 2 - k Fn*>« l 6 g 
6 -1 6 5 6 9 5fBic) (P^lJ-^Rtf WWX> (10: 1) 44 OmlilllC, 
15 trrM/TJl/xt F2 3ml, p - h;UX>X;l/*>^ • — TKfB^ 3 2 6mg ^li 

?zz.t\z&r) imfc-sm 1 4 g 

20 (X@2) 

(2R) -2- ( (1R) -3, 3-it7)VJ-UispU^>^M -2-tH 
(2R, 5R) -2- (t-^JW -5- (4-^DD7xX;i/) -1, 3 

25 bfc. 
##0i)3 

(2R) - 2- ( (1R) -3, Z-^)^Uj/^U^y^)V) - 2 - b F 
D^S^-2- (4-7Mn7i^) ggg 

(2R) -2- (4-7MD7i^W - 2 -k Fd+S'fll* (#ffl¥6- 
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1 6 5 6 9 stsm &js^ m%M2 tmm<Dftm\zT%mitG®*mmLrz. 

##0<J4 

(2R) -2- ( (1R) -3, 3-y7May^D^>^) - 2 - b K 

□ ^->-2- (4-^P ; E7i^) §Eg| 

5 (2R) -2- (7*D ; E7xZ;W - 2 - 1 HD+->SR 6 - 1 6 5 

6 9 5IB®) &mw2tmm<Djim\zTimik&®&m : &Ltzo 

##0!|5 

(2R) -2- ( (1R) - 3, 3--JyMui/j;u^>^)V) - 2 - fc F 

□ 3^-2- (4-^h^y7i-Jl^) ffcjg 
10 (X@ 1 ) 

(2R) -2-^h^>7x^-2-kHo^fy»S0^ 

(2R) -2- h^^>7i-;W -2-kHD^yX^/X-b 
(Journal of chemical society, Parkin 
trans 1, 2253-2255 ( 1 9 9 2 4p) 13ft) 19g(D^^/-;|/ 
15 5 0ml mmz. 3 Nfrmti- h U # 50ml *iDA> MiCT 1 2 B# 

(Xg2) 

20 (2R) -2- ( (1R) -3, 3 -y7Mny^D^>f JW -2-tH 
P^v-2- (4-^h+y7x^) mMV&rfL 

(2R) -2- Uh^y7i-J0 - 2 - t h'D^yiii&ffiHT, ##0tj 

###16 

25 (2R) -2- ( (1R) -3, 3-y7MDy^D^>^l/) -2-bF 

□ =frv-2- (2-7DD7X-JI/) pj? 

(2R) -2- ( (1R) -3, Z-Vy)V^ul/i7UO^)V) -2-fcF 
□+v-2- (2-^DD7x-JW m (W6-1 6 5 6 9 5fBft) 
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(2R) -2- ( (1R) -3, Z-^yMUz/^U^y^-M - 2 - h H 
U^y-2- (2, 4-y7MQ7xr;P) Bffife 
(Ml) 

5 (2R) -2- (2, 4-y7iWa7i-JW -2-kFn+yI 

T. 7?>07j^ L J o u r n a 1 of chemical soci 

ety, Parkin trans 1, 2 2 5 3-2 2 5 5 (1 9 9 2^)] 
(D^m&mHTc. 2- (2, 4-^7M07x-;W -2-hHn^«3. 
10 9 gOv^-f y^atfJPx-x;W2 0m 1 WKt-;l/2 0m 1 R^'JA- 

ifAK2 gfciD*., SififcTl 3 BMa^L/fc. ttRtofc-fe^-T h*»K:Tl$3c 

15 (IS 2) 

(2R) -2 - ( (ir) - 3, 3—s?y)V*a*s9niy^)V) -2-th* 

U^-y-2- (2, 4-^7M07i-JW Sft©-^ 

(2R) -2- (2, 4-^7MD7x-JW - 2 -k Ha*$/H*£ffl^ 

20 8 

(2R) -2- ( (1R) -3, Z-V7)\f*uy>7U*.y^)V) 

u*y-2- (i. "3-^>yWfry-;w-5--f;p) BEft 

(2R) -2- (1, 3-^>y^t*V-^-5-' OW -2-tHD^> 
mm (#^¥6 - 1 6 5 6 9 51310 £/8V>, ###J 2 t^OjStTSJIft 
25 ^UMbfc. 
###19 

(2R) -2- ( (1R) -3-7Md^P^>^) -2-bFD^> 
- 2-7i^gl 
(Igl) 
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(2R, 5R) -2- (t-7>;» -5- ( (1R) -3-tFD^>>/£ 
U<yj-)V) -5-7x^-1, 3-v^V^>-4-^->(D^ 

m^wixni-cnrz (2r, sr) -2- (t-y^;w -5- c ur) 

5 >16 9mg0/^;-JP2mlMl, Tk&T. 7K^»^m± h U 7 1 
CO§2) 

10 (2R) -2- ( (1R) -Z-y^U-y-y^U^y^jV) 
v- 2 - 7 iZJU^t©^ 

(2R, 5R) - 2- (t-^;W -5- ( (1R) -3-tHn^v5>^ 

□ ^>^;0 -5-7x^-1, 3-5xxJ-^y^>-4-:t>£fflV\ 

15 pmw 1 0 

(2R) -2- ( (is) -z-y^uy^uAy^M -2-bh , a^y 
-2- (4-^DD7x^l/) BEft 
#%0J2TWc (2R, 5R) -2- (t-y*^)V) -5- ( (IS) -3- 

ttVz/Zu^y^ji) -5- (4-^nn7xr;i/) -i, z-^^-yyy 

##0U 1 

(2R) -2- ( (1R, 4R) -3, 3-y7MD-4-b FP^»^ 

□ ^>5^l/) -2-bFa^>-2-7x^f . 
(181) 

25 (4R) -4- ( (2R, 4 R) -2- (t-T^) - 5 -^7 - 4 - 7 

x~;i/-i, Z-y-t^-Vyy- 4-1 )\,) - i-y?a^y7--)\, T-fer— 
(3R) -3- ( (2R, 4R) - 2- (t-7^;U) -5-^7-4 

-7x-jk l , 3 -v J ^-^v^>-4-'f ;P) - l -y^a^y^-jv y-t 
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(2R, 5R) -2- (t -7*3^1/) -5- ( ( 1 R) 
>^)V) -5-7x-Jl/-l, 3-^V7>-4-t>18 5mg«lf 
ZJHrallSI:, v-h)Vx.>7.)lfc>m • -zMiJ#Jl OmgSiDA, 1 2Pf 

5 7^77^- 0§ffiM: ^l^^^lJ-^/^X^^l 5/1) fcT 
tltiU mMit^l 8 4mg^2^#J©^%tUT#7Co 
CD© 2) 

(2R, 5R) -2- (t-7*^;i/) -5- ( (1R, 3 R) -3-kKn* 

10 

(4R) -4- ( (2R, 4R) -2- ( t -7*^) -5-^V~4-7 
x^Jhl, 3-WV7>-4--f;V) -l-ist7U^>7--)V 
hl 6 9mg©7-feh-h'j;i/S^*(2: 1) 7. 5m 1 mmz. N-^)V ^ 
WJ>-^>F8 0mg v R^2%4m^7;5^A7K«0. 2ml £0^ 

1) CTiib«^ll3 2mg£&tfi@#:<i:LT#fc 0 
20 CO§3) 

(1R, 4R) -4- ( (2R, 4R) -2- (t-7*^P) -5-**V- 
4-7x^-1, 3-v^V^>-4— -2-ttV?s>7U^>?-)V 

(2R, 5R) -2- (t-7*^;l/) - 5- ( (1R, 3 R) -3-kFD + 
25 zs-A-ttVi/ZU^ytf-M -5-7x^-1, 3-^V7>-4- 
:t>3 2mg0tfU^>lm 1 JgfiKC l«0. 5ml*M, SfiCTl 

^fflmS^D^b^^^^- (Kieselgel™60F 254 , Art574 
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4 (*)Wttm) , v*DD*^A/7irh>=2 0/1) £T««U 3E®fc-& 
mz 7ragSifii«««tl,T»fc. 
(184) 

(2R) -2- ( (1R, 4R) -3, 3 -i?7)V*U- 4 - k H U**/*/9 
5 n^>^JU) -2-hFD^y-2-7x-«©M 

I83T!**£ (1R, 4R) -4- ( (2R, 4 R) - 2 - (t-7^)V) - 
5-t*y-4-7i-;V-l, 3-mV7>-4--f;i/) 

io mmm 1 2 

b°^U> ? >-4— (2R) - ( (1 R) -3, 3-iS7)V*Ui/t7U^ 

yj-)V) -2-kFn^>-2-7i-jl/x^yx- h 

CEgl) 

4-tHn^->- 1 - t -7 h+ y*Ji/^;Hf ^ 'J ^>©M 
15 4-kh*D*v'k B ^'J>>>l 0 g0i7DnMA3 0 OmlMMTv*- 

lasibfc. »«E*«jBEg*-r* c t tccfc K>mm<t£® i8g 

(182) 

20 t-^;i/ 4- ( (2R) - 2- ( (1 R) -3, 3 —z?7 )V^n O-^ 
>3\>P) -2-t h*D^y-2-7iZJl/X^y'fW» xb^tKohf'J 
v>-l (2H) -#Jl^*i/l/-h<Z>&J& 

(2R) -2- ( (1R) -3, 3-y7MDy7D<>5 1 ;W -2-th' 
D+y-2-7xX«l 2 8mg©v^^:*:;i/A7^ H3mliSI;, * 

25 ;l^nj|,v-f $^/-Jl/8 lmgMA, 3 0^r«Uci, 4-tHo^y 
- 1 - t - 7 h+'>^;l/^-;Hf ^ U-7>12 1mg, JS:^**<fc^- h'J7Al 
Omg&JR&iDiL, MK3 0#TO#Ufc. EJ^£»lftX^;WwT#|RU tK, 
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m^)v= 3 / 1 ) \zxmm L*mtt&m nimg &&tt, 

(IS 3) 

tWJ3?>-4— ()V (2R) - ( (1R) -3, 3-y7J^a^O^ 

5 t-73\>V 4- ( (2R) -2- ( (1R) -3, 3-^7MDy^D^ 
>^;W - 2-k HP^y- 2-7i-JH^7<M^y) xh^bFobU 
v>-l (2H) -M^yl/-H6 2mg$10%St-^^y"Jl/5ra 
lfc**U l2StF»im »«£»JBES3cbfc. aSS*T?«rRU, 5? 

1 3 

b^'J>>>-4 — ()V^)V (2R) - ( (1R) -3, 3-y7MD-> 

15 zu«.y?M - 2 -b Fp*->- 2 -7x^i^/x- h 
(XSBD 

N- t -yh+^^:MV-^3f>»ifW^ 
20 (IDB2) 

N _ t _ ^ ^ 4 - b^ U ^ * J —)V<D&I& 
N- t -7h^y*M-MV-^3f >f 1^5 1 6mg0fh7tH 
D77>3 0mll»:, *&T, 7jcigft:U^A7;V5X'>A2 0 Omg&jP 

4 14mgm 
(IS 3) 

b^U5^>-4— {frttfy (2R) - ( (1R) -3, 3-y7UD-> 
$ P^>^) - 2-kHD^>- 2 -7x-JH^;i- h<£>£/& 
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###J 1 4 

2- (^'Jy>-4- f;|/) X^;l/ (2R) - ( (1R) -3, 3-^7 
5 )]s*Ui/t7U^>?)V) -2-b HD=lr->-2-7x-J|/X^;i- h 
CXBl) 

t-^;i/ 4- (2-Ih^^-2-t^yif'Jr» xh^tHDtf'J 
5?>-l (2H) -*;i/^5/U-h©-&fi!£ 

6 0%?ffitt7jc^b^hU^A9. 1 g0f h7th'D77>2 0 Om 1 
10 MT> yl?WX*;iffl^3 8. Oml^ITU 2 0#K8#&, 

l- t-yh+^;ufc;i,-4-tr^u K>3 1. 4g©fh7kKD77> 

5 0 0ml M^iTb, lp|fi^{CT4 OM^Lfc. SjgMWfX^H: 
(IDS 2) 

t-y^;i/ 4- (2-ih+y-2-wi5 : ;i') fh7t Hotri)5?> 

-1 (2H) -#;l^^t/-h<7>&/& 

t-7*^;i/ 4- (2-Xh^->-2-^VX5 L U7 ; » ^h^kHotfU 
20 5>>-l (2H) -^M»k- h 3 5 5ragO^^;-JH 0m 1 » 
1 0 X/UWA-mmffi&S Omg^iDA, 3^JBE©7K^#ffl^T, 1 3&ffl 

mftistc. Mm*m%&, »&*»jBEg*T*££K«kD»fc£*3 3 4mg 
erg 3) 

25 t-!/^;!/ 4- (2-t h'n^yx^l/) fh7t Kotf'J S?>- 1 (2H) 

t-z?^)V 4- (2-xh+*>-2-t+»/i^) fh7kHntyj?> 
-1 (2H) -*;i/#4 1 >'^— h 2 6 3mg©fh7k KD75>1 5m 1 



WO 02/04402 PCT/JP01/05987 

94 

(X@4) 

2- (kf^>»*>-4— r;u) x^;v (2R) - ( (ir) -3, 
5 )V^ru^^n^>^)V) -2-th'D^y-2-7x-JVx^yx-hoM 
t-^;W 4- Th7kKPtfUv ? >-l (2H) 
-^l^v^-h^^T, ##0U 2Xg2M3^^©^{CT^M<b 

###| 1 5 

10 3- (b?^U>?>-4— r;w) :/PbMl/ (2R) -2- ( (1R) -3, 3 
-^7;1/^-p->^d^>^;1/) - 2-bKP^->- 2 -7x^x^;x- h 

(X@l) 

t-y^ 4- 3-^V^Ptf;W xh^kHolfUv? 

>-l (2H) -^;i/^5/l/-h©^ 
15 t-ttJV 4- ( 3 -X h+y- 3 - t^V^n^- 1 -xx;W fh7b 
h*PtfU> ? >-l (2H) -^;l/^>'>U-h (W09 5 0 1 3 3 6SHtfe) 1. 
0 g0X^/-;i/2 OraliSC. 1 OXrtyVVk-fimfms 0 Omg^JP 

20 (I§2) 

t-79-)V 4- (3-kFa+y^o^) fh^t KPk°l)>>>- 1 (2 
H) -#^tf*y' 

t-^;i/ 4- (3-xh^v--3-^y^ , Ptf;l/) rh7t FPtrDi? 
>-l (2H) -#;i/^vl/-b£fflVvc, ##m 4X@3£|i»D7j&K: 
25 T^m^t/^Siitfc. 
(X@3) 

t-ttJV 4- (3-kHo+^Dtr;W fh7kHolfUy>-l (2 

h) -ijjv^^u-h^m^x, 2ig2^3 tuio^cti 
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1, 2, 3, 6-rh7t: KabfUv>-4— OV*?)l (2R)-2-((l 
R) -3, Z-VyfrXui/truOJ-fr) -2-hHQ^y-2-7i^l/X 

^yx-h 

5 t-^;U 4- (tHo^^^fW -3, 6-v?kKPhfUv>-l (2 
H) -Xfrtti/V—V (WO 9 8 0 6 7 2 OiEifc) Sr^^T, ##^J12I@ 

##0U 7 

2- (4-tf^U^Ux» X^ (2R) -2- ( (1R) -3, 3- 

io i?7)V-*ni/!7 u^yj-M - 2-7i^x^;x- h 

t-^;p 4- (2-kKu4 1 >'X5 1 Ux»xh^hHatrU>?>-l (2 
H) (W09 9 4 0 0 7 OsSm) £/fH>T> ^mi2XU 

1 8 

15 2- (1, 2, 3, 'J v ? >-4-^r;i/) (2R) 

-2- ( (1R) -3, 3-y7MD->^D^>5 1 ;i/) -2-bHn^>-2 

t-^JV 4- (2-bKD^->X5 1 ;V) -3, 6 -^k Hp kU 5?>- 1 
(2H) -XJWtSri'U-b (WO 9 8 0 6 7 2 OBBft) £/B^T, ##0U 2 
20 ie2R^3tra«l0^fcT*IHft:^*»3fil/fc. 
##0J 1 9 

(3R) -\£1Vi?>-3-<1)VZ?)V (2R) -2- ( (1R) -3, 3 
-VyMUi/j? UO?-)V) - 2 -k KD^y- 2 -7x-;UX^/X- h 
t-^f-JV (3R) -3- (th'D+y^^W T-h9kHotf'Jv>- 1 
25 (2H) -M^yk-h (Tetrahedron Asymmetry, 
3#, 1 0 491 (1 9 9 2^) fem) MUX, ##Ml 2lS2Rt^3tRl 

#^f!l 2 0 

2- ( (3R) -b?^'J^>-3— f)V) X^)V (2R) -2- ( (1R) 
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-3, 3-v7MDy^D^>^) -2-kh , D^y-2-7i-;i/X^y 
(X@l) 

t-Z?^)V (3R) - 3- (2-Ih+y-2-^VlfJW fh^tF 
5 OfcfU> f >-l C2H) -#;M^>l/-h©£j& 

x^;v 2- ( (3R) -tf^L)^>-3— f;i/) Tirx-h L- (+) - 
T^;^ (#H¥1 0-5 0 8 3 2 lfS«) 1. 15g©mt>2 0ml 
v?- t - 7 8 OmgMl 0 U *7 A* 

®mi Om 1 £Jn;^ ^MtCT3 0#f B 1&#L&, S^^^X^X-^Kc 

JBE©*U 3l©ffr&tF9 8 5mg£#7c. 
COM2) 

t-^;V (3R) -3- (2-kKD^>X:P;» x h^fc: h'DtfU v> 
-1 (2H) -*;i/#^rvl/-h©^ 
15 t-y^;i/ (3R) -3- (2-lf+y-2-^VX5 1 JP) fh7kh* 
Dtf'Jv>-l (2H) -*M*yl/-M4 3mgOfh7tKD77>5 
mitt:, Tlc^bU^AT^x^AS Omg^iD^ I^IS^CT 

2 0^F B m^Lfc. H«M^h'J»7A- lOTKfPtl^iD^ 12B#r B 1«# 
LT-fc^-f h^j§bfco &&£MJEW£«:it££DSm£N&l 1 8mg£ 
20 #feo 

(I@3) 

2- ( (3R) -tf^Uv^-3— X9MP (2R) -2- ( (1R) 

-3, 3-i>y)l^-a^^a^>9-)V) -2-tHn^>-2-7xrji/x^/ 

X— h 

25 t-73MV (3R) -3- (2-tKD^>X^;l/) xh^bh*DtrU> 5 > 
-1 (2H) -#;WH*v^-h£fflVrc, ###| 1 2 Ig2R^3 <t»©7j 

#^J2 1 

2- ( (3S) - hf^U >^>- 3 — <)V) X^)l> (2R) -2 - ( (1R) 
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-3, 3-i*:7;M-P'>^P^>5Ml/) -2-bHP^y-2-7x-;PX^y 

x-h 

x^;u 2- ( OS) -tr^us^-3— r;u) d- (-) - 

^y^)m mm* 10-50832 imm zm^r, #%0ii2 0 tmmvjj 

###1 2 2 

(3R) -bfPU^>-3— QW (2R) -2- ( (1R) -3, 3-z?7 
Mn >f ;P) - 2- hKD^->-2-7 Jl/ y x- h 

t -^)V (3 R) - 3 -h KP^vtfD'J> J >- 1 -#;M^->1/- h (S 
10 yn. Commun. , 15t, 5 8 7H ( 1 9 8 5^) tZW ^ffl^t, 

##f!l2 3 

(3S) -bfPUy>-3— jJV (2R) -2- ( (1R) -3, 3-y7 
)^u ; y^u^y^)V) -2-bh'D4 : y-2-7xXJl/i^;i-h 
15 t-y^;i/ (3S)-3-kKP^v/tfpiJ> J >-l-^;i/^+i/l/-h (S 
yn. Commun. , 1 5#, 5 8 7H ( 1 9 8 5^) UW Sr^T, ## 

#11 2i@2R^3 tmm(oi5mzTimfc&m*mkLtc. 

###J2 4 

(3R) HP'Jy>-3-fJM'^ (2 R) - 2 - ( (1 R) - 3. 3- 

20 ^y)V^uy^uo^)V) - 2-bHa^y- 2-7xr;i/x^;x- h 

(3R) -3- (kHD^y^?JW tfPU> J >- 
yU-b (JP9 6-1 0 7 3 6 4fg«D £ffl^T, 1 2XU2RZt3 t 

###12 5 

25 OS) -bfPUv>-3— t;m^;p (2R) -2- ( (ir) -3, 3 
-y7MD->^a^>^) -2-hFa^y-2-7xx;i/X^;x-h 

t-y^;P (3S) -3- (kKP+y/fJW £P>J v>- l-#;i^* 
->l^-h (JP9 6- 1 0 7 3 6 4R«) £/B^T, ##0tj 1 2I;g2&tf3 <b 
TO077j*^TS^^^^MLfc. 
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###| 2 6 

2- ( (3S) -h°PU^>-3— <)l) X?)V (2R) -2- ( (1R) 
-3. 3-y7MPy^P^>^) -2-hHP^'>-2-7xn;t/X^7 
X-b 
5 (X© 1 ) 

2- (3S) -5-^V-l- ( (1R) -l-7x-JHfJW 
tfp U> ? >- 3 — ' f ;P7-fer— b£>-&$ 

(4R) -4- (kHD^^f;V) -1- ( (1R) -l-7ir;H^) 
tfPUv ? >-2-^> (Heterocycles, 5 1t, 2 46 3-2 47 
10 0 (1 9 9 950) 10 0mg©^DD3jsM2mlitII:, h'JX9MU7a> 
0. 0 7 5mlR«^^>^M-^0. 041ml£2in;^ 2B# 

f SnfcllOy / WM^r v K 2 ra 1 mmz, ><7>ikj-hVyi±4 9m 

£}$J£SS-f 5 H £ 0 , mmit&%} 9 0 m g 
(XS2) 

2- ( ( 3S ) -1- ( (1R) -l-7x-jHf^) t!DU3?>-3— f;W 

25 2- (3S) -5-**V-l- ( (1R) -l-7x-JHfJV) 

tfPU> ? >-3--r;i/T-fex-b 9 Omg0fh7kHD77>2mlgSl:, 
}jc#T, 7K^b'J^'>A7;Wax^A2 5mg^in^, 2iWi^tfc. R 
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)V7$>0. 0 6 Om 1 Rtf&TKBttO. 0 4 Om 1 SrJn*., £fifcT5l$Mtt 
©Lfc. Efc«£IH£x?-;Pk:T*JRU «Pftfiafe**^bU*>A*»«, ma 

5 * ^ y -;i/= 10/1) fcT*« LMft&tt 6 4 m g £ftfc. 
(IS 3) 

t-^;p (3s) - 3- (2- (7-fe^;i/^5» x^;w trnU5?>- 

2 - ( (3S) -1- ( (1R) -l-7xZMfJV) tfD'Jv>-3--T 
10 )V) X?)V 7tr-h 6 4mg©^^;-;i.5m 1 jg^, *8Mfe/X55>$rA 
-Kl6 4mg £iP*, 3 %.J£(D7kmmmn.T> 2 1 H#|SJjft# b£. KfoWi 

iMiC, v- t -r^P-^*— #*-h7 8mg23:^>UX5 1 ;i/75>0. 0 
3 5ml£Jn&, MWZX 3mfflffl$Vt£o MJ&&£^OD*;PA£T«U 

5&u ftsnfc^*->u^y;^9A^PTh^7^- (»ta»jK : bkx 

9VP/'\*l2->=2/'l) CT«8Uiaifc^j|3 4mgSj|&. 
(IS 4) 

t-y^JP (3S) -3- (2-kHD^>lf;W k°DU> 5 >- 1-*;P 
20 #^ri/U— h©«&fK 

t-?3\>P (3S) -3- (2-7-fe9 1 ;^*^x^;W tfD»JS?>-l- 
^P^^P—h 3 4mg©/^;-JHml »'J^54mg^ 
JO*., MKT 2. 5i&M«#b&. ^^S^PP^UAf'T^L, fil 

25 3Hifc£tt 2 9 m g *%fZo 
(I© 5) 

2- ( (3S) -enys»-3— f;w X^;P (2R) -2- ( (1R) 
-3, 3->*7JPtPy^D^>^) 2 -7x~;Ux^y 

X-h©£j£ 
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t-^)V (3S) -3- (2-fcHD^v-X^;P) tfDUv^^- 
###4 2 7 

5 2- ( (3R) -tfPU^>- 3— fjiO XgjP (2R) -2- ( (1R) 
-3, 3-v7Jl/^P'>^aO^) -2-kPD^-2-7x^X^; 
X-h 

(4S) -4- (tFD+y/?JW -1-((1R) -l-7xx;px^JW 
tfD U V>- 2 -t>SiB^T, #*09 2 6 tH»0*flclCTajlfl:^«*«e 
10 bfe. 

##092 8 

(2R) -VWJ&>-2-' (Jkt^Jk (2R) -2- ( (1R) -3, 3 
-y7MP'>^P / <>^) -2-kFD^>-2-7x-JVX^;x-f 

t-^;u (2R) -2- (kh'D^y^w tf p u $»- 1 -j^tf* 

15 ylz-h^ffl^T. 1 2 XS 2Rt^3 £TO0#»fcT&«*:t#»£«jfc 

2 9 

7if^>-3 — (JV (2R) -2- ( (1R) -3, 3-^7MDv^ 

u^y^M - 2 - b PP^> - 2 -7x^xj>; x- b 

20 t-y^;i/ 3-kHn^->Tif5 1 > J >-l-^;^^i>^-h (WO 9 74 
2 1 8 913*0 £ffiV>T, ##0U 2XS2M3tl5l«l©7j^tCT^b'&tl 

TM^J>-Z-^)V^)V (2R) -2- ( (1R) -3, S^jW 
25 Pj^ P^>£jk) -2-tPP^y-2- 7 xXJLX^ 7 X- h 

t 3 - (ti«n^^) 7W>- 1 -#;v#3r->i/- b (E 

ur. J. Med. Chem. , 3 4t, 363-380 (1 9 9 9^) ) 
V>T> ##0y 12Ig2^3t |ia«©:£}*fcT^£4fr&«£»i§ l/fc. 
##09 3 1 
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2- (7if^v>- 3— i)V) X^fr (2R) -2- ( ( 1 R) -3, 3- 
VyiVtUi/Z U^y^)V) - 2 -b h'D^y- 2 -7x^JI/Xj>;i- h 

t 3 - 71f5 1 > J >- 1 -^M^v'P- 

h (WO 9 4 12 18 lUW £fflWt, ##011 1 2 IDg 2Rtf3 
5 fCTM^tl^jiLfc. 
###| 3 2 

' 3-X>K-8-71ftf->£D [3. 2. 13 ^#-3—01/ (2R) - 
2- ( (1R) -3, 3 -i>^)^uy^U^yj-)V) -2-bHD^y-2- 

10 t-y^P 3-X>K-3-k Fn*v-8-7+J f fc , >'£*D [3. 2. 1] 
^-^7^>- 8-^;U^vl/-h (Drug Metab. Dispos. , 2 
0#, 5 9 6-6 0 2 (1 9 9 2¥) ) £ffl^T> #%0U 2I*12E.tf3 tl^ 

3 3 

15 3-7tftf*>gP [3. 3. 1] ;t- 9-^;i/ (2R) -2- ( (1R) 
-3, Z-VDV^U^ZU^y^fr) -2-bHD^y-2-7i^l^; 
X-h 

t-y^;U 9-k Ko^i>-3-7-y i t^>^D [3. 3. 1] Jj-y-Z- 

%)its3ri,v-b*m^T, m^mi 211203 tmmo^zxmmit^ 

20 tlSMbfCo 

#%0!)3 4 

3- X^V-8-71flf->^a [3. 2. 1] :fr^- 3— f;M^ (2 
R) -2- ( (1R) -3, Z-VD^uyyu^yj-m -2-bHD^y 
- 2-7i-M^;x- h 

25 CDgl) 

3-X+V-8-^>v?;i/-8-7-tflfv'^0 [3. 2. 1] ^-^^>-3- 

8-^>v;P-8-7lfb v >^a [3. 2. 13 ^^-3-^>3 3 2mg 
o^h^yx^>9miM{:, 0ti:Thy;MWvm-h5 5 0 
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mg> X^y-;P0. 2 5mlRlfc&U#Z» t -7*h*:> F&JlfcfciJD*.&&» 

y;W7^DTh^77^- (iasii : A^>/f ixf;i/= 1 / 1 ) (c 

5 T*&» Vmmik&%) 2 3 6 m g 
(X@2) 

^^;|/ 3-X^V-8-^>^;U-8-7ifH->^D [3. 2. 1] 

8-^>^;W-8-T1flf^n [3. 2. 1] *?#>-3-;*j;i^-HJ 
10 J1^2 3 6mg Sr?t^m 3 m 1 fc»#U 1 2 P#P B 1JP^S^bfe^> tKSMJBES* 

15 ilfJHl/l) MfilgiM2 2 5mg5#fco 
(XS3) 

(3-X+V-8-^>^-8-Tlftf^a C3. 2. 1] -#99-3- 
<i)V) (2R) -2 - ( (1R) - 3, 3-^7;^D^D^>?;0 

- 2 -fc HP^^- 2 -7x-JH^/I- b 
20 3-X+V-8 -*>&fr-B-7W$'9U [3. 2. 1] 

> _ 3 -fl^^S/V— h £JB^T, ###J 13I@2 Rtf##0J 1 2 XS 2 £ 

(XS4) 

3_ x ^y_8-T1ft:^>^n [3. 2. 1] 3 —OtoWl' (2 

25 R) -2- ( (1R) -3, z-vyMuz/puiyf-M -2-th'u*y 

-2-7x-JPX^;x-hOM 

(3 _ x ^y-8-^>v;i/-8-7-tfb*v^P [3. 2. 1] *£*-3- 

-f;W (2R) - 2- ( (ir) - 3, z-i?7fr*tns9u*>?-)i) 

-2-kFD^>-2-7i-;H^/X- b8 2mg©^^;- ;W5mlffFtt 
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lz, imiKn7i?Vl>-&mfmi 5mgSM, 7K^#H^,T> MSTJEKT 

5 5mg$#fc. 
##01J 3 5 

5 (3aR, 6 aS)-^-^^t:Ha->^a^>^(c)fc°P-;i/-5— f;i/ (2 
R) -2- ( (1R) -3, 3-y7MDy^P^>^) 

t-zT^)V (3aR, 6 aS) -5-t:Ha^>^\+1j-t Hov^P^>^ 
[c] eP-;i/-2 (1H) -#;M^>l/-h (WO 9 8 0 6 7 2 OiBfD £ 
10 ffl^T, #%0O1 21@2&tf3 tm©^tT^fb^#l^igbfe 0 
##M 3 6 

2, 4-cis - 2-tf-;|/e^'Jy>-4— (2R) -2- ( (1 R) 
-3, 3-v7;M-P'>?P^>^;i/) -2-kb'n^y-2-7i-J^; 
X-h 

15 2, 4-c i s -4-tHP^v-2- t*~;i/T-h^t HPtf'J 

=jy-\ (2H) -*;i/^^^l/-h^ffi^T, #^0IJ1 2I@2S7JC3<hlH^ 

3 7 

(4-bKP^'>b!^'J> ? >-4— ;*3MU (2R) - ( (1R) -3, 
20 3-z?y)\s*Uz/S7U09-)l,) -2-kHD^y-2-7x-M^/X- h 
(Xigl) 

t-!7*3Ml> 4-^^l/>xh^t:HPtriJv>- 1 (2H) 

^fb/^N»J7x-;|/^X^n^A9 8 6mg©Th7tHD77>2 0m 
25 ljffiKC, tK/^T, 1. 63M n-^iJ^VA*U->|||[l. 87m 

t-^;P 4-^-+V^h^k KPtfUv>- 1 (2H) 
^vly-h 5 0 0mg©rh7kHn77>5ml«j|TU mumzxi 
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(X@2) 

5 t-^)V 4-t (kHo^^f;W xh^kHDtfU^ 

>-l (2H) -#;P#=^>l/-b£>£/& 

t _^;V 4-^fl/>fh7tl ; ot t 'Jy>-l (2H) -#;1/#*>'V 
-h98mg©T-h^kHD7^>-7K(l : D 2ml^K, N-pWl/ =E 
^■J>-^->H8 8mg, R^2%lWX5^A0. lml£0'CKT 

10 iD7t> I^^T2«ji#Ufc. Rj^£Ml^hU£A£inA> HtC3 0 

(I*§3) 

(4-kFn=^>fcf^U v ? >-4— f;W (2R) - ( (1R) -3, 

t-^l' 4-kFD^>-4- (kFD^fJW rb7kHnlf'J^ 
>-l (2H) -*;i/#^>l/-h^ffl^ 2lS2Rtf3fc|SHS©# 

20 ###1 3 8 

(1R) _ x -e^)Jy?>-4— QIX^IV (2R) - 2- ((1R) - 3, 
(Igl) 

t-^;U 4- ( (IS) -l-kb'n+yx^) xh^tHotfUi?> 

25 -1 (2H) -#;l/zJ^>l/-h©-&$ 

(R) _ (+) - ff -^-4-k'J>?>^y-;H 0 3mg©2%tt 

-^/-;l/6ml»K, SfcS^lOmgm,' 4^JBD7K^ffl^T. 

SSfctl. 5««^l^^» h^bfc:^ IIMS^ 
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mgRrXlN*»^h'J^A4ml*JP^, SfiKT 1 P#MJft#L&. R^tt 

^7^- (*ffl»<SE:»»X^/^1J->=2/l) fcT*»LSyi^4||4 
5 BmgSftfc. 
(162) 

t-7*^;P 4- ((IS) -l-kHD+5/l?JW fh7kHDt!US?> 
-1 (2H) -#;P#*~>l/-h£/flV>> ##001 2IiB2R^3tH«0^rjac 

10 ##09 3 9 

2-^9S?/X^ (2R) -2- ( OR) -3, 3-3?7;V:frP3/» 
P^>tMP) -2-b: FD4'>-2-7x-J^;x-h 
t-7*^;U 4- (2-t HD+^X^W Th7kKnlf7^>- 1 (2H) 

15 ftSUBSUfc. 
4 0 

2- 7S./X7)l (2R) -2- ( OR) -3, 3 -v^kj-Pv^ P^ 
>gjj/) -2-b HP^y- 2-7x~J|/X^yx- h 

t -7>;U 2 - 1 H P+yXfM-zU- h ^fflli, ##flll 2XH2& 

20 #3 tra«o^rftk:T3iH^'&«»&«jfiLfc. 

##0H 1 

3- TS/7°Pkf;t/ (2R) -2- ( (1R) -3, 3-^7Mny^a 
07)1) -2 -b KP^>-2-7x-;i/X^/X-h 

t-77)V 3-fc:KP^'>7*Pkf;i/^-A^-H^ffl^, m^Ml 2XU2 
25 Rtf 3 tra«©^fcT*jB<k:^*IBiLfc. 

##0J4 2 

3- OjgikZAZi 7'Pbf^ (2R) -2- ( (1R) -3, 
(Ml) 
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3 _ (^>>>';U7$y) 7ok> (2R) -2- ( (1R) -3, 3-i?7 

;M-p v7 u^y^)V) -2-kHa^>-2-7 x^;i/x^ / x- h 

3 _ 7 ^ y: / a e;i, (2R) -2- ( (1R) -3, 3-y7JWOy^n 
s^y^jl,) -2-tFn^y-2-7i-JH^yX"h8 7mg©^^/-^ 
5 M(C^>X7^xfcF3 5mg£SSfcTft]*.. l^MtT3 0^i#tfe 

^hU7AT&&Uco mm*MJ£mistc&, «y'J*W7A^P^ 

b7*?7w- (i&HJM> ^DD^;vA/^^y-;i/=5 0/1) 

10 

(X@2) 

3 _ (^yvfr 757) 7°Dt!)V (2 R) - 2 - ( ( 1 R) - 3 , 

3 _ J?? z/9n*>9'M -2-hF P*5/- 2-7 x~M^ / X- h 

15 3 _ (^>s?^7s;) 7nt°;i/ (2R) -2- ( (1R) -3, 3—77 
)VitU =y$ W\>?)V) - 2 - 1> D^i/- 2 -7 xX;l/X^ fc#U 

COS 3) 

3- (^^;i/T57) 7*ntf;W (2R) -2- ( (1R) -3, 3— 77)V 
20 tDy^D^>^) - 2 -bHD^^-2 -7xx;i/X^/X-h©^ 

3 _ (^>^;v 75/) 7*Dtr;l/ (2 R) - 2 - ( ( 1 R) - 3, 

3 - -77 ->7 D'O^W - 2 - k H O^y- 2 - 7 xXJkr^ /X- h 

25 JSttSifcEESSU mMikG® 3 2 m g 
#%#J4 3 

4- 75;7fJP (2R) -2- ( (1R) -3, 3-y7May^P^ 
>^;p) -2-bFn^>-2-7xxjI/X#7X-h 

t-7^;V 4-fcFD*S'7^#-A**-h£ffl^ ##0«12lg2R 
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1. 4 - t r an s - 4 -7$ U^=y)V (2R) -2- ( (1R) 

-3, z-^y)V^rujy^u<y^)V) -2-bKn^>-2-7x_^y 

5 X-h 

h (WO 9 4 2 4 0 9 3 |3«t) £JBK 1 2 IS 2 XtX 3 £ EESO^ffifc 

##0)J4 5 

10 1, 4-c i s-4-7$/y^DA^yJI/ (2R) -2- ( (1R) -3, 
3 -*J7)V3rui/9 u^yj-)V) - 2 - fc Hp^->- 2 -7x~;px^/x- h 
t-7=f-)V N-(c i s - 4 - k H yy^ D A^yJW *-A7- h (W 
0942 40 9 3 fB«fe) 1 2 IS 2 Rtf3 £EJ*fc©2ri5fcK:TaH 

15 ##0H6 

1, 3 - t r an s - 3 -7$ /vggTfik (2R) -2- ( (1R) - 
3, Z-i?7))sJrUi/>7UK>?-)V) -2-bHn^y-2-7i-Jl/X^;x 

t-:/3\>l/ N— (t rans-S-tHD^yy^D^W h 
20 (WO 9 4 2 4 0 9 3|3fD ##Ml 2I|2Rtf3 i^©7j}*tCT 

##0ij4 7 

1, 3-cis -3-7$7->^py^;i/ (2R) -2- ( (1R) - 3, 

3 z gzM3ilg grS>±jk) - 2-bHD^y- 2-7x-M^;i- h 

25 t-y^ N- (c i s-3-kHn+yy^D7'5 : JW #-A**-h (W 
09424093 fSffl K #%#J 1 2 If§ 2 3 £ mM<D%mzT3im 

8 

(IS, 4S) -4-7$y-2-->^P^>T-x;l/ (2R) -2- ( (1 
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R) — 3 . 3-y7JVtn^P^>^) -2-bFn^>-2-7x^I 

t N- ((IS, 4S) -4-kFo^/-2-y^D^>f^W 
^„;y-|v(] 0 urnal of me d i c i n a 1 c h era i s t r y, 
5 3 5i, 3 1 9 6 (1 9 9 250 Eft) SJB^ #*M!1 2Ig2fttf 3 fcH* 

##0!|4 9 

(1R, 3R) -S-rS/^P^JV (2R) -2- ( (1 R) -3, 
3 =L 2ZMig>^ P^>^;V) - 2 -fc Hn^y- 2 -7xZJH^yx- h 
10 (XS 1 ) 

t-^jV (1R, 3R) -3- ( (2R) -2- ( (1R) -3, 3-5> 
7/U* D 5/ 7 D * » - 2 - k H O * 9 S- 2 - 7 xX;i/X* y *f ^tf^vO 

##?!|4 8-e#fct-7^ (1R, 3R) -3- ( (2R) -2- ( (1 
15 R) -3, 3-i?7)V*Uz/9Ul>?ft) -2-th'D+y-2-7x-;H 

IHfe£*2 8mgS#fc. 
20 (182) 

(1R, 3R) - 3 -75/y70^>fJV (2R) -2- ( (1R) -3, 
3—S?7)V*u5s9ul >3-)V) — 2-kKo+y- 2 - 7xXJH^ J X- h 

(1R, 3R) -3- ( (2R) -2- ( (1R) -3, 3—7 
25 7;Vtny7D^>^) - 2 - 1 Kn^y- 2 - 7x^JH^y^ ^y) 

5 0 

K*us?>-4->f;P (2R) - ( (1R) -3, 3-y7Mny^a^ 
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>^)V) -2-bHa^>-2- (4-7)V*U7x.-)V) x^/x-h 

(2R) - 2- ( (ir) -3, Z-Vyfr-Zu^zu^y^M -2-kh* 
n^y-2- (4-7J^o7x^) »R£fl§V^ ##0U 2H§2&tf3£ 

5 mmm 5 i 

tf^U> ? >-4--f;i/ (2R) - ( (1 R) -3, 3-^7;^av^P^ 
>^;i/) -2-kKD^>-2- (4-^Dn7xZJl/) x^/x-h 

(2R) - 2- ( (ir) -3, 3-^y)V^u^^no^-M -2-kh* 
D+v-2- (4-^DD7i-;W BWZ*m\ ###Jl 2Ig2S^3 tf5l 
io . $©7jm;:T^te-&«iti£L£<, 
#*t#d 5 2 

tf^Uv>-4— r;p (2R) - ( (ir) -3, z-yyivaruyyu^ 

>^)V) -2-kh , D^y-2- (4-7'D : E7x^) X^/X-h 

(2R) -2- ( (IR) -3, 3-^7MDy^D^>?jl/) -2-tH 

15 p^^-2- (4-7*a^7x-;v) wm*m^ &^wi 2 an 2x.it 3 tm 

##^J 5 3 

faf^U> ? >-4— (2R) - ( (IR) -3, 3-^;i/^-D->^D^ 
>5MI/) -2-k:h-n^'>-2- (2, 4-77MD7i^V) X^/X-h 
20 (2R) -2- ( (IR) -3, 3-zyy)V^ruy^7U^y^)V) -2-tF 
P+v-2- (2, 4-y7M07xrjW ###J 1 2 IS 2 & 

##^J5 4 

M^)^>-A-^)V (2R) - ( (IR) -3, 3-^^;i/^-p->^a^ 

25 >^;W) -2-bFn^>-2- (2-^DP7xnjW x^yx-h 

(2R) -2- ( (IR) -3, 3-y7^Dy^n^>^) -2-kh* 
D^S^-2- (2-^PD7xZW #%^J1 2Xa2RlX3cbR 

##0J5 5 
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}f^)P>-4-^)V (2R) - ( (1R) -3, Z-P7)VjrUz/>7U^ 
y^)V) -2-bPP^>-2- (1, 3-^>V^^J-)V-5--()V) X 

(2R) -2- ( (1R) -3, 3-Vy)V^U-y^?U^,y^-)V) -2-bF 
5 D^-2- (1, 3-^//'WV-^-5-fJW Sl» 
2I@2Rtf3 tl^mo^lCT^S'fb^S^bfc. 
5 6 

tf^U> ? >-4— r;i/ (2R) - ( (1R) -3, 3-^y)Vtui/j;n^ 
y^)V) -2-bKa^>-2- (4-bfx;i/7x-;v) xff/x-h 
10 (IS l ) 

t-^;W 4- ( (2R) - 2 - ( (1 R) -3, S-^MDvi'P^ 

h^kHDtru^^- 1 (2H) -#;w^>w-h©£/& 

##^J5 2t?#fct-W 4- ( (2R) -2- ( (1 R) -3, 3->> 
15 yjVJruS/Zuiy^V) -2-tFn+y-2- (4-yn^E7xx;W x^ 
> '-f JVttis) ^b^bFntfUv^- 1 (2H) -A»>WM 2 5m 
g©mif >4m 1 Mt, SlfcTHzJH U n -»XX0. 1 Oral, 
T^b^+X h'J7x^7^A2 OmgSiD*.* MliTl 1 OtJfcT 

^^=4/1) KLTfcfi b«ft-&% 9 0 m g 
(IS 2) 

t-^;i/ 4- ( (2R) -2- ( (1 R) -3, 3-^7;i/^0>>i7D^ 
25 >^;W -2-tPD+y-2- (4 - tfx;i/^xx;v) x^y-f;i/^-+^) r- 
K7tFntfUv>- 1 (2H) -*;^yl/-h^t\ ##0U 2I@3 

##0! 5 7 

u^>-4— r;i/ (2R) - ( (1R) -3, z-py)Vjruz/?u^ 
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y^)V) - 2-fc Ka^>-2- (4-x^V7i-^) x^yx-h 

(xni) 

t-73-)V 4- ( (2R) -2- ( (1R) -3, 3-i?7)V*Uz'9ul 

y?M -2-tKa^>-2- x*/-f ji/**^) x 

5 h^t HDhTU> f >-l (2H) -#;M^>l/-h 

###]5 6T?#fct-^;i/ 4- ( (2R) -2- ( (1R) -3, 3-5? 
y)V^ru-y^u^>^)V) - 2 -t KD^->-2 - (4-k'^7iZJW x^ 
/-UVJ-^y) fh7kHot:U^>-l (2H) -M^>l/-h5 0mg 
0^;-^3mlW:, A°7^A-KfjWl0mg^M, 7jcH#B^ 

CDfg2) 

. t-73-)V 4- ( (2R) -2- ( (1R) -3, 3-^7;^Ov-i7D^ 

>x;W -2-tHD^>-2- (4-x^;i/7xx;i/) x^y-n^^v) x 

15 h^t:Hatf'J>?>- 1 (2H) -#;i/#*->l/-b£fflV^ #%Wl2Ig3 
###J 5 8 

bf^'J^>-4— QV (2R) - ( (1R) -3, 3-y7Mny^n^ 
>x;l/) -2-fcHP^v-2- (4-^^7i-Jk) x^;i- h 
20 1 ) 

t-^x^ 4- ( (2R) -2- ( (1R) -3, 3-^7;^Dv-i7D^ 
y^M -2-tKD=^y-2- (4- (kFD+y/^) 7xx;U) x^/ 
<i)V**y) Th7t^otfiJ^>- 1 (2H) -^J^^lz-b 
##^!)5 6T#fc t-y^;l/ 4- ( (2R) -2- ( (1R) -3, 3->> 
25 7 □v;7 0^>5P;i') -2-tHD^>-2- (4-t-^7i-iW X* 
J4M**A xh^kFokfUv>-l (2H) -M^yl/-h6 9mg 
©fb7k h*o^^>-7K (1 : 1) 2ml mmz. iiH^^x HJ 8 5 
rag. RZf2%wmik*Z*'?2±0. lm 1 £ O'CfcTiD*., MgfcT 1 (^K 



WO 02/04402 PCT/JP01/05987 

112 

'j^Aiomgm, io«*itm r-feb>»Afc. 

5 fco M£MJEM4cU #^fc»Wli'D7f^7^ (K i e 
s e 1 ge 1™6 0F 254 , Ar t 5 744 (*;l^fr§S!) , A+t>/SHl 

(Ig2) 

t-^;P 4- ( (2R) -2- ( (1R) -3, 3-y7MD^D^ 
10 >^)V) -2-kl^D^>-2- (4- ( (7-k^;i/^-» *7)V) 7iZJV) 
X^/^Ol^v) xb5>fcFnt?U^>- 1 (2H) -tDVt^yV- b<D& 
f& 

4- ( (2R) -2 - ( (1 R) -3, 3 -i^l/^Di^ D'S 

-2-tFn^>-2- (4- (kHD^f;W 7acn;i/) x^y 

15 -tJVtti') fb7t KDtfU> ? >- 1 (2H) -*M^>l/-h4 2mg<0 
^Dn*M2ml», hUX^;W7^>0. 015mK l*S|0. 0 

lmK ^^75yeu> f >2mg^]ii^a^ ^{ct i mrm&Ltc. 

20 - (Ki e s e 1 ge 1™6 0F 2 54 , Ar t 5 744 <.*)V2ftM) , 

>/@^xW= 2 / 1 ) iCTJUfi b , mmikG® 4 2 m g <h b 

T#7c. 
(XS3) 

t-^)V 4-((2R)-2-((lR)-3, 3-> ? 7;^n->^P^ 

25 -2-kKn^>-2- (4-^fjP7x-;W x^/-r;^^» x 

h7kKotfUv?>- 1 (2H) -jdM+yV-h©^ 

t-r/SVl' 4- ( (2R) -2- ( (1R) -3, 3-5?7^P^D^ 
>^;i/) -2-kJ*n*$/-2- (4- ( (T-t^V**^) *5\>W 7irjV) 
X^/-f;P^2/) fh7t KDtfU^>- 1 (2H) -^;W*^vl/-h4 2 
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*mmw§§rF* ftuismzTi 6mmwLrc. afc^s-t^r hateau mm 

£«JBEB*U «^i3 7mg». 
(184) 

5 f;i/ (2R) - ( (1R) -3, 3 -%>7)V^Ui/^U^ 

>^)V) -2-kHn^y-2- X^7X- hCD^ 

t-^;P 4- ( (2R) -2- ( (1R) -3, 3-v ? 7;i/*Di/£D^ 
>^;W -2-tHD+y-2- (4-^?Jl/7x-W X* Jl^^vO x 
h^kHDh°U> f >-l (2H) -*;P#*^l/-hftfflVJ, m^mi2xm3 

io tra«©3&ttteT*«ft'&4if*tttbfc. 

##0!1 5 9 

^'Jy>-4- I2k2i±2k (2R) -2- ( (1R) -3, 3-$?7M 

Jl 

15 (2R) -2- ( (1R) -3, 3-y7MDy^O^>^) -2-bK 
o^v-2- (4-^dd7i^) K&RtfN- t -7h+yMfcJl/-4 

##0S 6 0 

20 h°^U> ? >-4--l > ;M^;i/ (2R) -2- ( (1R) -3, 3-^7)1* 
Ul/^U^>^-)V) -2-bKD=^y- 2- (4-7at7x-Jl/) x^/x~ 
_h 

(2R) -2- ( (1R) -3, 3-^7MDy^D^>5 : ;|/) -2-tF 
U*i/-2- (4-7o^7x^W SIR^N - t - y h ^ ->#;u# ~ JU- 4 

#*t#l 6 l 

tf^'J> ? >-4--r;M^ (2R) -2- ( (1R) - 3, 3-v7J^ 
Ui/9wl>5-M -2-bHD^y-2- (4 - M—)V7x.-)\,) x^/x- 
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##0J6 0T#fct-y^ 4- ( ( (2R) -2- ( (1R) -3, 3- 
VyfrHrn^Zu^y^M -2-bKa*->-2- (4-^nt7i^W x 
fS'UVtti/) fh7kKntfiJy>-l (2H) -#;W?*v'U- 

##0U6 2 

b°^U^>-4— (2R) -2- ( (1R) -3, 3-y7M 

Dv^_g^>jFjV0 -2-fcPo^>-2- (4-y^JK7xx;i/) x^/x- 

10 #3t^6 ir#fct-^fjl/ 4- ( ( (2R) - 2- ( (1R) - 3, 3- 

y7Moy^n^>fJW -2-tFP^>-2- (4-tfx;i/7xx;W x 
*J4)\rHc* : s) *^)V) xh^bKPbfUv^-l (2H) -#;i/#*v'l/- 

#^^J6 3 

15 tf^U^>-4-"f;M^;W (2R) -2- ( (1R) -3, 3-5^7^ 
□ ~>/7P^>^;W) -2-bHn^y-2- (4-Xf;P7x^) X^7X- 
_h 

##0)J6 lT#fct-^ 4- ( ( (2R) - 2- ( (1R) - 3, 3- 
i?7)V*Uz/9n*>9-)V) -2-th'D^y-2- (4-k*^7x-jV) X 

20 ^/-r;M-*v) xh^bb*pbuv>-i (2m 

###J 6 4 

bf^'Jy>-4— <;l/y^ (2R) -2- ( (1R, 4 R) -3, 3-S? 
y )V*u - 4 - b KD^yy^ p^>^;1/) - 2 - b K v- 2 -7xxM 

25 ^yx-h 

(2R) -2- ( (1R, 4R) -3, 3 -WMu- 4 - b KP^v^ 

p^>?;0 -2-tFD^->-2-7ix;HWN- t -^h*^*;!^ 
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##0H6 5 

2- (fc°^'J>?>-4 — (Jl) X^JV (2R) - ( (1R) -3, 3-^7 
MD-^n^>^) -2-kKQ^>-2- (4-^DD7x-J|/) x^y 
x-h 

5 (2R)-2-((lR)-3, Z-Vy)V^Ui/^U^y^)V) -2-th* 
u*i/-2- (4-^DD7i-JW tfmA&t-ttfr 4- (2-hKo=^ 
vX5^;U) xb^fc KDt?U>>>- 1 (2H) -#;M^>I/- h£flH>T, # 

2X@2S:^3 t^O^fcT^^tJ^^U^., 
##006 6 

10 2- (fcf^U>?>-4 — f;» Xgjl/ (2R) - ( (1R) -3, 3-i?y 
)V^u->^u^>^M -2-bHn^y-2- x*/ 
x-h 

(2R) -2- ( (1R) -3, S-y^MD^DOfJW -2-bK 
□^i/-2- (4-^0^71^) %m.m$t-7^)V 4- (2-hKO^ 
15 z/X.^)V) fh7tFolf)Jy>-l (2H) -#;M^>I/-h£/8Vrt, # 
##11 2IS2M3 <i:|WI^07jffitCTg^b^^Mb^. 
###! 6 7 

3- X>K-8-7-t?fcf5>^n [3. 2. 1 ] 0:29- 3 — <;!/ (2R) - 
2- ( (1R) - 3, 3-^7Mny^D^>^) - 2 -b HD^y- 2 - 

20 (4-^an7xrjl/) x^/x-h 

(2R) -2- ( (1R) -3, 3-y7May7D^>5 1 ;i/) -2-fcH 
O^v-2- (4-^DD7i^l/) MWt-7*^;i/ 3-X>H-3-k 
Hn^S/-8-T1ft:iy^P [3. 2. 1] :*^>- 8 -*M+yl/- 1>£ 
ffiV>T, ###11 2X@2SLUC3t|5l«(D7jSfcT^M<b^^i^b7i. 

25 6 8 

3-X>K-8-7-tfbTi^p [3. 2. 1 3 3 — f;i/ (2R)- 

2- ( (1R) -3, z-iSyfyjrui/tpu^y^M - 2 -fc Fo^v- 2 - 
(4-7 , d^7x^) x^yx-h 
(2R) -2- ( (1R) -3, 3-y7MDy^n^>f;W -2-fcF 
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D*5>-2- (4-yDi7x^)ltttft-^ 3-X>F-3-b 
HD^J/- 8-7iflf^P [3. 2. 1] :t^>-8-#;i/#4^>l/-h£ 

##M6 9 

5 3-X>H-8-71ftf'>^P [3. 2. 1] :frgg-3— (2R) - 
2- ( (1R) -3, 3-y7May^o^>5 : Jl/) -2-bKD^y-2- 
(2. 4-y7MP7x^) X^7X~h 

(2R) -2- ( (1R) -3, 3-y7MDy^O^>fJW -2-fcF 

O^v-2- (2, 4-^7MD7irWlf|0t-7"^ 3~X>K 
10 -3-hFn*v-8-71t*fc:S/#a [3. 2. 1] 8 

fee 

###| 7 0 

(3R) -HD'Jy>-3- (2R) -2- ( (1R) -3, 3-^7 
15 )V^-Uz/^u^y^)V) -2-h KP^-2- (4-7MP7x^JV) X^ 
/X~b 

(2R) - 2- ( (1R) - 3, 3-y7Mny^D^>^) -2-fcF 
D^v-2- (4-7^D7i-iWSl^t-7^ (3R) -3-t 

Kn^>tfny v>- l-*;i/^^>l^-h^ffl^T, 2XS2M3 
##f!|7 1 

(3R) -fcfPUv>-3-- (2R) -2- ( (1R) -3, 3-^7 
)\,*uzs>7u^y^)V) -2-bHP^>-2- (4-^nn7x^) x^y 
x-h 

25 (2R) -2 - ( (1R) -3, 2 -V? )\s*uy>; U^>^)V) -2-hF 
D*:>-2- (4-^D07x-JW B^Rtf t-^l/ (3R) -3-tF 

o^^lfo>J^>-l-^;^^^^-^^ffl^x> ##^i2ig2W3t 
m%M7 2 
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(3R) t)V (2R) -2- ( (1R) -3, 3-y7 

)V-tuzy^u^y^)V) -2-hHa^>-2- U-yn^yx-jl) x^y 

(2R) -2- ( (1R) -3, 3-y7MDy^/D^>5 1 Jl,) - 2 - 1: H 
5 U^i/-2- (4-^Dt7x^|/) (3R) - 3 - b K 

o+^tfoUvV-l-^^^vlz-h^^T, ###11 2Ig2 3Sitf3t 

##0iJ7 3 

(3R) -tfP'J^>-3— T;P (2R) - 2- ( (1R) - 3, 3-^7 
io )V*ui/>7UK>^)V) -2-hHn^y-2- (4 -y>5^:7xx;U) xffy 
x-h 

##M7 2T'#fct-y^;U (3R) -3 - ( ( (2R) -2- ( (1R) 
-3, Z-V7)\s3rUi/>7U^>^)l>) -2-kHD^y-2- (4-^0^67 

is 09 5 6 im i Rtf###j 5 7 1 mmo^mzx^m^m^^, Ltc 0 

###|7 4 

(3S) -\iUVi?>-3—1)]s (2R) -2- ( (1R) -3, 3~z?7 
)V^u=y^u^y^-)V) -2-bHn^fy-2- (4-7Mn7xz^) x^ 

yx-h 

20 (2R) -2- ( (1R) -3, Z-~J~JMuyVU^y?-)V) -2-bh* 
D^v-2- (4-7WO7i^0 ^S^t-^P (3S) -3-k 

HD+vtfn«Jv>-i-*;U^^^-h^^T, ###11 2IS2M3 
##0!l 7 5 

25 (3S) -bfaU> ? >-3--r;l/ (2R) -2- ( (1R) -3, 3->?7 
)V*uy2u^>^)V) -2-bFP^y-2- (4-^/dd7i^) x^y 
x-h 

(2R) -2- ( (ir) -3, 3- c Jy)V^uy^u^y^M - 2-th* 
a+v-2- (4-^DD7x-,)W it^R^t-^;!/ (3S) -3-tK 
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###| 7 6 

(3S) -tfnU^>-3— r;i/ (2R) -2- ( (1R) -3, 3-v>7 
5 ;^n->^n^>^) -2-bFP^>-2- (4-^Dt 7i^) x^y* 
x-h 

(2R) -2- ( (1R) -3, $-i?yfr-*U*/9U*>7)V) -2-kH 
□^^2- (4-^a ; £7x-;W (3S) -3-fcF 

mm 7 

( (4S) - 2 -^^y^-t)-bHabf'JS> ? >-4— fjV) >jf2k < 2 
r) -2- ( (1R) -3. 3-i?7;^P^P^>^) -2-t:FP^v 
-2-7x-Jl/X^/I-h 
15 (X@ 1 ) 

2- ( (4R) -2, 2-v^^-l, 3-^V7>-4-f;W X^ 

2- ( (4R) -2, 2-^^^-l, 3-mV7>-4- f 
T-kT— hi. 0 g(D^X5 L ;VX-x;V2 9 m 1 2k#T> tK*^U 

20 mxi^^Ai i omg^p^> jpj^fcxi 2mmm.whtc. Ki&mz 
mm-y v u • 1 o*^ti^in^> 3 o^n^LT-fe^-f b3i®bfc„ 

fc^EWirT 3 £ <!; D mmit^ 7 8 2 m g £#fc 0 
(Xg2) 

1, 2- ((4R) -2, 2-^^-1, 3-5>#*y^>-4— OW 

25 X^/U75?K©£jfc 

2- ( (4R) -2, 2-^^-1, 3-5?**V9>-4— f;W X^ 
>- 1 -*-)],7 8 2mg©fiI^l/2 lml», h>JX^;l/75>l. 
5m 1 W^^^>X;l/*x;l/6 4 3mg^DP^^fcT3 OfttmWhtc 
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jt©5>jWk*;kk75 H25ral TvfeJ- HJ 6 7 0mg£jD;L, 

« : ^^ry/mm^)v= 5XD \zxmm\,mm^m 7 0 2mg 

COI 3) 

1- ( (3R) &*?)V) vU;W t+y-3-tKD+ 

10 1, 2- ( (4R) -2, 2-^^)V-l, 3-yt+V7>-4-f;I/) 
X3\H/7S?F2. 2g0fh7kFD77>15ml», 2Nti6ml$ 

#n*> ^icT2rait#Lfe. M£MJM£bfc^ t#e,n^^^v^^ 

;^A75F2 5mmifc, t -^-W^yUMD'J H2. Og 
SW^'Ml. 8g£in;^ MI:T19IP«LL S^^TOx 

(I@4) 

20 1- ( (is) -1- ( it-7?jv {V*?-)V) ->u;i0 tf-^jwi/) - 

3-hUT1f-l, 2-yX>-2H t )5;l/7"nifjl/) 7yK«M 
1- ( (3R) -4- t-^;w 5>u;u) t+y-3-tHn + 

->^;u> 7yF$fflK ii2 tmm<DjjmzT&mik&M*Mmvtzo 

(IS 5) 

25 (3S) -4- (t-^;U (V*?-)V) S/U;W **^^>-l, 3-v 
75>0^ 

1- ( (IS) -1- ( (t-:7» y'JA) - 

3-hU7tf-l. 2-yX>-2- f^5;i/^ntf;|/) 7yh*3 7 9mgO^ 
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%3 0 6mg» 
(IS 6) 

(4S) -4- (kKn^^V) Srh9bKneU55»-2 (1H) - 

5 ^>©^J$ 

OS) -4- (t-^;p (^^w ~>u;w ^v^>-i, 3-s> 

75 > 9 8mg©7-tr h^h U;U2 OmllftC, fh7^W^7A ^E/ 
TJl^ H6 5mgSM, 6l^MiP«aBRtfc, U fc&tlfc 

10 =1/1) CTflSU #&n^b-a#)CDxh^t Ha7^>2m lMlCxb 
7^W> : E-!)A7D>JH©1. 0Mfh7tFD77>it0. 16ml 

£4&5 lmgStfc. 
15 (Xg7) 

( ( 4S ) _2-^^VA^hHntfU5^>-4— -r;w (2 
R) -2- ( (1R) -3, 3-^7;U*n->^n^>5 t ;i') -2-kHo^> 
- 2 - 7 x -;l/X^7 X— h <D-&J^ 

(2R) -2- ( (1R) -3, Z-W)V^Ui/^U^>^-)V) -2-kH 
20 P^y-2-7x^»^ (4S) -4- (hFo^y/^W fh7kF 
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